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ABSTRACT
Assessment of User Environmental Perceptions Associated with Gray's Reef National
Marine Sanctuary
Marieke Johanna Lemmen

Resource management in marine protected areas is confronted with the challenging
conflict of use and conservation of resources. Increased visitation in marine environments has
led to the need of management due to negative ecological and social impacts. Understanding
environmental values, attitudes, and perceptions is important to the success of environmental
protection. Using online surveys sent via Qualtrics asking questions regarding the users’
knowledge, attitudes, and perceptions of ocean resources, goods and services, this research is
focusing on identifying user profiles and understanding their environmental perception
associated with Gray’s Reef National Marine Sanctuary, an offshore marine protected area, and
surrounding coastal Georgia. The results show that show that across multiple types of threats or
phenomena, respondents are most concerned about threats to resources related to pollution.
Furthermore, they support marine protection and are willing to adjust their consumption habits,
such as recycling and energy use, to ensure sustainable use of ocean resources. The inclusion
of insights achieved through research about visitor perceptions into management decision
making and planning can positively contribute to the success of environmental protection.
Keywords: Gray’s Reef National Marine Sanctuary, attitudes, perception, ecosystem health,
environmental concern, marine protection perception, natural resource management
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Chapter 1: Introduction
Marine environments provide a variety of services to humans, such as different
recreation opportunities, food supplies, energy supplies, research, and resources for a variety of
use that people benefit from and depend on (Laffoley et al., 2019). Thus, the connections
people have to the ocean, individually and as a society, are numerous. Research has shown
that no marine areas are unaffected by human activities, which comes along with high potential
for stressors to these environments (Halpern et al. 2008). In fact, overuse and destruction of
natural resources present a challenge to humanity and need attention (Fransson & Gärling
1999; Halpern et al. 2008; Lotze et al., 2018). However, as Lotze et al. (2018) noted “increased
awareness and concern about ocean threats and protection could translate into changing of
individual behaviors as well as regional, national and international stewardship and governance”
(p. 21).
Marine environments and protected areas overall serve as touristic destinations (Laffoley
et al., 2019; Leung et al., 2018), leading to a well-known paradox in tourism. People often
choose these sites and destinations based on the desire to experience the natural qualities and
attractiveness of the marine environment along with the recreational opportunities that are
provided (Hall & Page, 2014). At the same time, the increased use of these areas results in
negative impacts to the environment (Halpern et al. 2008), which can negatively impact the
visitor experience and the ecological characteristics and functions of the natural environment
simultaneously. This illustrates the need for visitor use management and the protection of
resources (Cordente-Rodriguez et al., 2022).
A common way to manage and protect resources and visitor impacts in marine
environments is the implementation of marine protected areas (MPA). Approximately 10% of
coastal and marine areas worldwide are managed for conservation or protection (SCBD, n.d.).
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The International Union for Conservation of Nature (IUCN) defines a protected area as a
“geographical space, recognized, dedicated and managed, through legal or other effective
means, to achieve the long-term conservation of nature with associated ecosystem services and
cultural values” (IUCN, 2012). The restriction of specific activities and the limitation of
visitor/user numbers reflect one common measure to achieve the goal of conservation. The
United States includes over 600,000 square miles of underwater protected areas designated as
National Marine Sanctuaries (NMS). National Marine Sanctuaries are MPAs managed by the
National Oceanic and Atmospheric Administration (NOAA), and characterized by their special
conservation, recreational, ecological, historical, scientific, educational, cultural, archaeological,
and aesthetic attributes and features (Shortland et al. 2014). The area of study of this thesis
was Gray’s Reef National Marine Sanctuary (GRNMS), a live-bottom habitat coral reef
approximately 20 miles off the coast of Georgia, and surrounding coastal and ocean areas.
How much use is acceptable in protected areas, how much negative impact is
acceptable, when do we have to adjust the management and actions and how can we protect
the environment successfully? These are all essential questions related to managing and
balancing use and protection of natural resources. Public support is crucial to successful
management and conservation (Czajkowski et al., 2017). As people continue to create impacts
on the environment, problems and solutions should include their input with respect to monitoring
and implementation. To find the best chances of impactful and beneficial management,
understanding the visitor’s perceptions and how they are related to the support of protection, as
well as their actual environmentally friendly behaviors is helpful (Lotze et el., 2018; Manfredo,
Teel, & Henry, 2009; Manson et al., 2021).
Environmental perception is connected to a persons’ socio-demographic background,
values, attitudes and beliefs associated with the environment (Petrosillo et al., 2006). The
diversity of people and their perceptions are reflected in their reactions. Different people can
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have different reactions to the same environment (Ursi & Towata, 2018). Thus, knowing the
visitor profile is important to identify gaps, trends and patterns and target to the correct
audiences. Knowing the resource user’s perceptions can help increase the attitudes and
behaviors that are needed as stewards for nature (Cordente-Rodriguez et al., 2022).
The focus of this thesis was to identify the resource users of GRNMS and to achieve a
better understanding of their environmental perceptions. The thesis is comprised of two papers,
each consists of an abstract, followed by the introduction, including the underlying research
questions, a literature review, methods and data analyses used to answer these questions, the
results and discussion and finally the conclusion. The data were collected through an online
survey, distributed in fall 2020.
After this introduction, in chapter two, the first paper focuses first on the user profile, and
second, on the user’s environmental concerns associated with GRNMS and surrounding coastal
Georgia. Environmental concern is an environmentally relevant value orientation and an attitude
that leads to behavioral intention and finally people’s actions (Fransson & Gärling, 1999). The
environmental concerns were assessed across socio-demographic profiles to identify gaps and
patterns.
In the second paper, described in chapter 3, the users of GRNMS support of protection
in the study area was examined. Overuse and destruction present a challenge that humanity is
facing and requires attention (Fransson & Gärling, 1999). But the concept of stewardship
represents a way people can help serve and protect the environment, while the environment
provides them services in form of touristic places, resources to consume, etc. Therefore,
knowing whether people support the protection in the area is important. Identifying the public’s
willingness to act can furthermore help define and implement evidence-based management
decisions. The willingness of the resource users to undertake action to ensure a sustainable use
of resources in the study area was assessed in a second step. As a third component of the
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second paper the drivers of supportive attitudes toward marine protection in the area were
assessed. With this work the authors hope to fill a knowledge gap about resource user profiles
and their perception of the environment and marine protection.
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Chapter 2: First Paper
Assessment of Visitors’ Environmental Concerns in Gray’s Reef National Marine
Sanctuary: An Offshore Marine Protected Area

Abstract

The United States includes over 600,000 square miles of underwater parks designated
as National Marine Sanctuaries (NMS) and managed by NOAA. These areas often serve as
popular destinations for natural resource exploration, recreation, tourism, and they offer many
other ecosystem services. Human activities can have an immense negative impact on the
environment. Increasing visitation in marine and coastal areas is causing threats to these
ecosystems. This results in the need of resource and visitor management. Understanding visitor
use and environmental perceptions is fundamental for engaging and improving management in
protected areas. Environmental concern is a specific or general attitude that influences a
person's intention to behave, as well as an environmentally relevant value orientation. Using an
online survey asking questions regarding the visitors’ knowledge, attitudes, and perceptions
about natural and ocean resources, this study aims to examine potential users’ profile and their
environmental concerns in Gray’s Reef National Marine Sanctuary (GRNMS) and surrounding
coastal Georgia. Furthermore, information was collected about the participants’ sociodemographics to examine the relationship between their ecosystem health concern levels and
other perceptions across different visitor profiles. The distribution resulted in 1,060 effective
survey contacts with a response sample size of 928 (87% response rate), from which 99 (N)
respondents indicated that they have visited GRNMS at least once within 2019. The latter are
defined as users and represent the sample for this study. Generally, respondents were most
concerned about the effect of pollution on the health of ocean resources both inside and outside
the GRNMS boundaries. Respondents were least concerned about the effects of sea level rise
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and climate change on the health of ocean resources in and around GRNMS. Multiple linear
regressions showed some significant relationships between socio-demographic groups and
certain environmental concerns. The results show some patterns in terms of age, which had a
statistically significant positive relationship with the concern levels about shipping, beach
renourishment and pollution. Including such types of knowledge and addressing peoples’
perceptions can make a significant contribution to success of management actions and policies.
Furthermore, identifying visitor characteristics can help managers to provide more equitable
recreation opportunities and access while developing more just policies and contributing to the
success of resource protection overall.

Keywords: environmental concern, Gray’s Reef National Marine Sanctuary, attitudes,
perception, survey research, marine protected areas.
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Introduction

Use of marine resources including outdoor recreation in marine protected areas and a
growing global population create more and more stressors to these environments (Laffoley et
al., 2019; Leung et al., 2018). People are often attracted to these areas because of the natural
qualities of an attractive environment and the recreational opportunities that can be found (Hall
& Page, 2014). The United States includes over 600,000 square miles of underwater parks
designated as National Marine Sanctuaries (NMS) and managed by the National Oceanic and
Atmospheric Administration (NOAA, 2009). These areas often serve as a popular destination for
natural resource exploration, recreation, tourism, research, and they offer many other
ecosystem services. The increased use of these areas results in several negative impacts to the
environment (Halpern et al. 2008). A synthesis of human impact research on the ocean shows
that no area is unaffected by human influence and over 40% of all ocean areas are strongly
affected by multiple drivers (Halpern et al. 2008).
Fishing, pollution, mechanical habitat destruction, introductions of alien species, and
climate change were the most mentioned negative impacts humans have on coastal and marine
environments (Edwards et al., 2016; Jackson et al., 2001; Lotze et al., 2018). People rely on a
functioning environment and ecosystems (Laffoley et al., 2019). Overuse, exploitation, and
destruction are therefore seriously threatening human beings and their environment leading to
the need of adjustments in how the environment and especially natural resources are being
used (Fransson & Gärling 1999). However, changing behavior sustainably and successfully to a
more environmentally friendly behavior is difficult (Fransson & Gärling 1999). Behavior is
described by an individual’s physical and psychological capability, social, and physical and
opportunities and reflective or automatic motivation (Michie et al., 2011). Interventions to this
complex behavior system might lead to a change of behavior but can vary on an individual level
(Michie et al., 2011). For example, a given behavior might need a specific opportunity for one
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person, while another person could still be constraint by physical capability (Michie et al., 2011).
There are ways to avoid negative impact and human behavior can positively impact the
environment, such as through the concept of stewardship behavior (Cordente-Rodriguez et al.,
2022). Besides environmentally friendly behavior of individuals other positive impacts on the
environment can be achieved through tourism, recreation, and visitation to protected areas, if
sustainability is considered in their management (Leung et al., 2018; Petrosillo et al., 2007). The
ecological environment benefits directly from protected areas, while their touristic and
recreational use represents potential for economic growth of local communities and regions
through revenues of that sector (Leung et al., 2018). Furthermore, protected area use
management often provides opportunities for outreach and educational programs (GraceMcCaskey, 2016).
Different people can show contrasting and varying reactions to the same environment or
situation (Ursi & Towata, 2018). Environmental concern is a specific or general attitude that
influences a person's intention to behave, as well as an environmentally relevant value
orientation (Fransson & Gärling 1999). Moreover, it is understood as an evaluation of behavior,
including its environmental consequences (Fransson & Gärling 1999). In order to contribute to
ocean protection, monitoring and understanding visitor use is fundamental. It can help improve
and engage management in protected areas (Manfredo, Teel, & Henry, 2009).
This study assesses the way visitors perceive ocean and coastal areas and
environmental stressors using a survey of participants’ knowledge, attitudes, and perceptions
(KAP) of natural resources, activities, and potential threats to such resources. The area of study
is Gray’s Reef National Marine Sanctuary (GRNMS) and surrounding coastal Georgia.
Addressing people's perception can lead to insights about the status of an ecosystem, besides
the usual ecological monitoring (Petrosillo et al., 2006). Thus, analyzing visitors' perception
about ecosystem health, including their environmental concerns can help managers of National
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Marine Sanctuaries create better policies (Ban et al., 2013; Bennett, 2016; Edwards et al., 2016;
Grace-McCaskey, 2016; Manfredo et al., 2009; Petrosillo et al., 2006). The primary purpose of
this study is to examine the perception of ecosystem health and environmental concerns of
potential users of Gray’s Reef National Marine Sanctuary (GRNMS). The differences and
relations across different socio-demographic groups and categories of recreational users and
their environmental concerns were assessed. Specific research questions of this paper are:
R1: What are the socio-demographics of the visitors of GRNMS regarding their age, gender,
race, education level, annual income, and employment status?
R2: What are the participants’ concerns towards the ecosystem health in coastal Georgia and
GRNMS?
R2a: What are the participants’ concern levels towards the ecosystem health in coastal
Georgia/outside of GRNMS?
R2b: What are the participants’ concern levels towards the ecosystem health in
GRNMS?
R2c: How does the reported concern levels/scores relate to different sociodemographics?
Literature Review

Environmental Perception, Concern and Environmentally Friendly Behavior
The world is experiencing unprecedented change regarding negative effects of
economic growth, globalization processes, climate change, loss of biodiversity, and other
ecosystem or environmental services, such as clean air, water, and processes of carbon
sequestration (Manfredo et al., 2009; Millennium Ecosystem Assessment, 2005). Overuse and
destruction of resources is a serious threat to human beings and their environment, but
changing behavior to a more environmentally friendly behavior is difficult and often not
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successful over time (Fransson & Gärling 1999). This is causing several challenges within
societies now and in the future, such as overpopulation of certain areas and the reduction of
carbon-intensive behaviors or water and food waste. In this article, we investigated how
environmental concern is related to human identity and actual behaviors or activities.
Understanding the relation between human action and their cognition can lead to insights about
human adaptation, including resistance to, or acceptance of change, and the critical points at
which innovation tends to arise (Manfredo et al., 2009).
There are a variety of factors that can impact people’s perception of the environment.
The environment and its conditions can constantly change, which can be reflected in people’s
perception (Sell and Zube, 1986). However, the individual factors impacting a person’s
perception, (e.g. education, income, age, political opinion, cultural and social environment,
experiences, and place of residency (Ajzen 1991; Dlamini et al., 2021; Fransson & Gärling,
1999; Petrosillo et al., 2006; Raudsepp, 2001; Manfredo et al., 2009) can change, leading to a
change in their environmental perception (Fransson & Gärling, 1999; Petrosillo et al., 2006). In
an article by Sell and Zube (1986) it was emphasized that the response to environmental
change is based on a dynamic relationship between the biological and physical environment
and the place that surrounds a person leading to their perception and response. Moreover,
different people can have varying to opposing reactions to the same environment. The success
of managerial planning that aims to increase the population’s knowledge about the ecological,
economic and social importance of distinct environments is influenced by people’s perception
(Ursi & Towata, 2018). Therefore, it is important to know these perceptions (Ursi & Towata,
2018).
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Environmental Concern
Environmental concern is defined as a specific or general attitude that influences a
person's intention, as well as an environmentally relevant value orientation (Fransson & Gärling,
1999). Moreover, it is understood as an evaluation of behavior, including its environmental
consequences (Fransson & Gärling, 1999). In their paper, they looked at relationships between
determinants such as socio-demographics, psychological factors, and environmental concern,
as well as how environmental concern impacts environmentally responsible behavior. Fransson
& Gärling (1999) describe the suggestion “that younger, more educated individuals with liberal
political ideologies living in urban areas are the most environmentally concerned” (p. 372).
Furthermore, the authors conclude that behavior is influenced by factors such as knowledge,
internal locus of control, personal responsibility, and perceived threats to personal health.
Petrosillo et al. (2006) determined in a study the main types of tourism-related impacts
by addressing tourists’ perceptions. The way people perceive environmental quality is
influenced by a person’s socio-economic status, cultural ties, and past experiences (Petrosillo et
al., 2006). The authors conclude that investigating tourist perceptions can produce information
that is at least as useful as traditional monitoring for environmental quality. The inclusion of
visitor perceptions of environmental problems into scenario building, integrated planning and
management can make the latter be more successful (Petrosillo et al., 2006). Thus, managers
can benefit from understanding the theories and concepts above. It can lead to better decision
making, reduction of conflict, prediction and modification of behavior, and achievement of
management objectives.
Knowledge, Attitudes, Perceptions, and Resource Management
Surveys addressing peoples’ knowledge, attitudes, and perceptions (KAPs) are
traditionally used in public health planning (Launiala, 2009). NOAA managers of marine
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ecosystems have been using a similar survey approach to understand resource users' opinions,
perceptions, and behavior in these areas (Edwards et al., 2016). Managers of Hawaii's coral
reefs, with support from NOAA, developed a cohesive coral reef management strategy for
Hawaii using similar survey data themes (Grace-McCaskey, 2016). The main goal was to
improve the sustainability and health of the ecosystem. For example, they intended to increase
the abundance and average size of ten targeted coral reef fish species that are critical to the
reef health and ecological functions, to minimize the spread or establishment of aquatic invasive
species, and to reduce the negative impact of human activities on the coral reef (GraceMcCaskey, 2016). During the whole planning process, they included local knowledge of different
stakeholders and community members through several meetings and workshops. Furthermore,
the author emphasized the importance of incorporating the broader resource users’ knowledge,
attitudes, and perceptions (Grace-McCaskey, 2016). Therefore, they developed and conducted
surveys asking about the participants’ site use patterns, knowledge about site conditions,
perceptions of potential threats to coral reef resources at the site, attitudes toward potential
coral reef and watershed management strategies, attitudes toward marine managed areas, and
perceptions of benefits and services received by coral reefs in the site. Grace-McCaskey (2016)
came to the conclusion that the collected data and information can be used by resource
managers and policymakers in a variety of ways. For example, it can be used for designing
new management frameworks that are readily understood and therefore likely to be supported
by the resource users (Grace-McCaskey, 2016). Furthermore, public perception can contribute
to the refinement of existing strategies by understanding what people think about the resource
conditions, the effectiveness of past and current management strategies, and potential
adjustments to these strategies (Grace-McCaskey, 2016). Finally, the author also emphasizes
the potential that public perception research has to improvements of outreach and educational
effort after identifying knowledge gaps or changing observations about threats to the local
environment (Grace-McCaskey, 2016). Ban et al. (2013) also emphasize the importance of
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understanding user perceptions to successful management actions. Additionally, Edwards et al.
(2016) reported that in NOAA’s Coral Reef Conservation Program from 2016 to 2021, social
science strategies, such as the implementation and increase of monitoring programs, social
science research and assessing the public’s knowledge, attitudes, and perceptions (KAP’s)
regarding coral reef resources and management practices, was considered a national level
priority. Research on perceptions of conservation is largely contributing to improving adaptive
and evidence-based conservation (Bennett, 2016).
Visitor Monitoring in Gray’s Reef National Marine Sanctuary
Burns et al. (2020) created a larger scale project called NMS-COUNT that will be used to
aid NOAA management decisions regarding visitor use in National Marine Sanctuaries. This
monitoring process collected data about visitation in the Gray’s Reef National Marine Sanctuary
and was the foundation for this study. Visitor monitoring in marine areas is challenging, due to
the lack of entry gates, visible area boundaries, roads, or other infrastructural facilities to
potentially count traffic or intercept visitors for surveying (Burns et al., 2020; Kendall et al.,
2021). Researching and monitoring visitor use in remote aquatic settings can be addressed by
using online surveys (Gazal et al., 2022; Hurtado et al., 2021). In cooperation with West Virginia
University (WVU) researchers, NOAA is interested in understanding visitation in GRNMS. The
survey used in this study emerged from a request by GRNMS resource managers and builds
upon previous surveys using KAPs conducted by NOAA.

Methods

In the fall of 2020, West Virginia University (WVU) researchers conducted an online
survey focused on both users and non-users of Gray’s Reef National Marine Sanctuary and
surrounding coastal areas of Georgia. This data base and sample for this study will represent
potential users of GRNMS. One first screening question of the survey instrument asked the
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respondents whether they visited GRNMS within the calendar year of 2019 one or more times.
The fraction of respondents answering the question with yes are defined as users of GRNMS
and was the sample analyzed for this study.
Study Area
The area of this study is Gray’s Reef National Marine Sanctuary (GRNMS) and
surrounding coastal areas of Georgia (Figure 1.1). Gray’s Reef National Marine Sanctuary is
located in the Atlantic Ocean 19 miles off the coast of Georgia and is 22 square miles in size
(NOAA, n.d.). It was designated as a National Marine Sanctuary in 1981 (NOAA, n.d.). National
Marine Sanctuaries are marine protected areas designated due to their special conservation,
recreational, ecological, historical, scientific, educational, cultural, archaeological, and aesthetic
attributes and features (Shortland et al., 2014) and are managed by NOAA. Gray’s Reef
National Marine Sanctuary is one of the largest near shore live-bottom reefs of the southeastern
U.S. (NOAA, n.d.; Shortland et al. 2014). Despite being a reef, GRNMS is comprised of
“scattered sandstone rock outcroppings that rise above the sandy substrate of the nearly flat
continental shelf” (Shortland et al., 2014, p. 6), and includes soft corals, non-reef-building hard
corals, attached bivalves and sponges, associated fishes, sea turtles, marine mammals, and
pelagic birds. The location is at the intersection between temperate and tropical waters (NOAA,
n.d.) at the South Atlantic Bight influenced by the Gulf Stream as well as tidal currents, river
runoffs, local winds, winter storms, hurricanes, and seasonal atmospheric changes due to the
closeness to the coast (Shortland et al., 2014), which makes this an attractive and important
habitat for several fish species that are commonly targeted by recreational anglers (Kendall et
al., 2021, Shortland et al., 2014). Thus, the dominant user group in GRNMS are recreational
fishers (Kendall et al., 2021, Shortland et al., 2014). However, fishing techniques are limited to
the use of rod and reel or handline fishing gear inside the Sanctuary. Besides the main
attraction of recreational fishing and fishing tournaments (Bauer, Kendall & Jeffrey, 2008;
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Kendall et al., 2021; Shortland et al., 2014). GRNMS also provides opportunities for
experienced/advanced diving. Since 2011 one third of the Sanctuary has been a designated
research area, where other uses like fishing and recreation activities are restricted (NOAA, n.d.;
Shortland et al. 2014).
Figure 1.1
Study Area Coastal Georgia and Gray's Reef National Marine Sanctuary (NOAA n.d.)
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Participants
This study aims to understand who uses GRNMS and to get more information about the
demographic profile of potential visitors and users of GRNMS. The participants were defined as
persons who hold a saltwater permit fishing license in the state of Georgia. Contacts were
obtained through the Georgia Department of Natural Resources angler license database.
Potential respondents were contacted based upon their selection of the saltwater information
program permit registration in the state of Georgia. The distribution resulted in 1,060 effective
survey contacts with a response sample size of 928 (87% response rate). Effective survey
contacts are defined as the recipients that received the email and opened it, so it didn’t go to the
junk mail folder or a fake email address. The first question of the survey instrument asked
whether people visited GRNMS within the calendar year of 2019. Almost 11%, which are 99
respondents of the respondents reported that they have visited GRNMS in the identified time
period. These respondents are defined as “users” of GRNMS and are the sample of this study.
Research Design
The data collection method used in this study was an online survey questionnaire
focused on potential users of the study area, GRNMS and coastal Georgia. The survey was
distributed via Qualtrics to potential participants following the Dillman method (Dillman &
Bowker, 2001), that describes the most advantageous web surveying practices and the four
traditional sources of survey errors, sampling, coverage, measurement and nonresponse. One
disadvantage of sending an online questionnaire could be that participants do not have an
opportunity to ask questions about unclear items. To reduce this source of error the different
stakeholders included in the larger scale NMS-COUNT project were able to collaborate and
provide feedback to the survey instruments. Furthermore, the survey instrument used in this
study builds upon previous surveys using KAPs in NMS settings done by NOAA, such as in the
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study by Grace-McCaskey (2016). The response rate is depending on the length and design of
the questionnaire. There is a risk the recipient of the email would not be interested in
participating or forget to finish their survey. To minimize these risks, as was indicated in the
Dillman & Bowker (2001) method, a first reminder email to the unfinished respondents was sent
one week later, and a second reminder was sent two weeks later.
Measures
The pre-existing survey described and used for this study was developed in response to
a request by GRNMS marine resource managers (NOAA). Their intention was to better
understand resource users’ knowledge, attitudes, and perceptions (KAPs) regarding the
Sanctuary, its resources and management practices. The complete survey included 48
questions, organized in seven sections (Appendix 4). The first section addressed the
participants' opinions about ocean and coastal resources protection and management. There
were 13 questions in this section. In the second section, the objective was to identify the best
ways to communicate with potential users of GRNMS by understanding the sources of
information they use and trust. This section included five questions. Section three addressed
peoples’ opinions on the status of the condition of the resources and pressures in GRNMS.
Section four (with six questions) asked for visitor’s recreation activities in the ocean and coastal
areas. Here, participants were asked to identify both the activities in the areas in and around
Georgia, and the portion of those in GRNMS. In section five, eight questions were asked about
recipients' main or primary recreation activity that they participate in ocean and coastal areas off
the Georgia coast including activities in GRNMS. The next section addressed ways participants
value ocean and coastal resources and the marine environment. The goal was to learn about
the ways they value products and services that are derived from ocean and coastal resources
and the things they would do to help ensure their sustainability for the future. Therefore, two

21
questions were asked. The last section addressed the participants' socio-demographic
information with 13 questions.
For this study, the demographic questions, as well as questions about how concerned
the participants are regarding the health of ocean and coastal areas outside and inside of
GRNMS, were used. The response options regarding environmental concern entailed a fivepoint Likert-type scale with (1) No Concern at All, (2) Not Very Concerned, (3) Neutral, (4)
Somewhat Concerned, (5) Extremely Concerned. All selected survey questions and question
items/ response variables are listed in Appendix 1.
Procedures
As part of the larger project NMS-COUNT (Burns et al., 2020), the data collection in
2020 needed to be adjusted due to COVID-19 research restrictions. The sampling plan for the
study in Gray’s Reef National Marine Sanctuary (GRNMS) aimed to collect visitor use data
during spring and summer of 2020. The field personnel of the study were going to conduct
interviews with recreational operators that worked in the fishing and diving industry along the
Georgia coast. The sampling plan also covered boat-based observations inside the GRNMS
territory. The field coordinator in charge of the boat-based observations would have conducted
interviews with visitors such as anglers and divers that were recreating in the GRNMS. Due to
disruptions because of COVID-19 travel bans and research restrictions, the team needed to
adjust the in-person parts of the process and transformed it into an online methodology. The
first distribution of the survey was sent on August 21, 2020. The emails that were sent to the
contacts included a link to the survey (Qualtrics) and a description of the purpose of the project
and the data collection. Subsequently, two reminder emails followed the first email. Those were
sent to contacts who did not complete the survey yet.
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Data Analysis
The database including the survey responses was exported from Qualtrics as a SPSS
file and then analyzed using IBM SPSS 28 (Statistical Package for the Social Sciences, IBM
Corporation). In Qualtrics the answers were recoded from categorical to numerical data (e.g.
1=male, 2=female, see Appendix 1 and Table 1.1) to run statistical tests. An alpha level of 0.05
was used to determine significance for all analyses. To answer research question R1: “What are
the socio-demographics of the visitors of GRNMS regarding their age, gender, race, education
level, annual income, and employment status?” the frequencies of gender and race were
conducted. Furthermore, frequencies, standard deviations, and means of age, education level,
income category, and employment status were computed. In order to answer research question
R2: "What are the participants’ concerns towards the ecosystem health in coastal Georgia and
GRNMS?” several statistical tests were run. Descriptive statistics such as the frequencies and
mean of rated concern levels of visitors regarding the ocean resource condition inside GRNMS
or in coastal Georgia were calculated and assessed separately. Subsequently, multiple
regressions were run to assess the relationship between socio-demographic groups and the
environmental concern scores of visitors to GRNMS or to coastal Georgia, using response
variables of different concern items as the dependent variable and testing it across sociodemographic groups as the independent variables. The questions selected from the survey
instrument for the data analyses in this study can be seen in Appendix 1 and Table 1.1.
Fransson and Gärling (1999) found in their literature and existing research review that
some socio-demographic groups are associated with environmental concern levels. The authors
state that there are different determinants of environmental concern, including gender, age,
education, and income. Additionally, socio-demographics are linked to environmental attitudes
and perceptions, which in turn are predictors for environmentally responsible behavior (Dlamini,
et al., 2021). A person's social, cultural, and economic background as well as lived individual
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experiences influence or form their values and attitudes (Petrosillo et al., 2006), such as
environmental concerns. Thus, the perception of ecosystem health of the different demographic
categories (age, gender, income level, race, education, employment rate) was expected to show
some significant differences and/or relation. The assessment of the latter can be critical for
resource managers in the Sanctuary (Grace-McCaskey, 2016).

Table 1.1
Questions Selected from Survey Instrument, Items, Related Alternative Categorical Answer,
Recoded Numerical Value/Scale
Questions
On a scale of 1 to 5, where 1
means No Concern at All and
5 means Extremely
Concerned, to what extent are
you concerned about the
health of ocean & coastal
areas around Georgia outside/
inside GRNMS?

Sub-questions/items
Ocean acidification
Climate change
Sea level rise
Overfishing
Coral reef health or other live
bottom habitat
Marine animal's health
Shipping
Dredging/Offshore dredge
disposal
Beach renourishment
Energy production
Alternative Energyproduction
Mining of minerals
Habitat loss from coastal
development
Pollution
Human produced noise

Alternative answers and
recoded numerical value
1 - No Concern at All
2 - Not Very Concerned
3 - Neutral
4 - Somewhat Concerned
5 - Extremely Concerned

Note: Question 1 (Q1) and Question 2 (Q2) are distinguishing between concerns outside of
GRNMS, meaning concerns regarding ocean resources in coastal Georgia, while Q2 asks for
concerns about inside of GRNMS. Both questions ask the respondents to rate the concern of
the same 15 items.
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Results

Sample Profile
The socio-demographic data collected included the respondent’s age, gender, race,
ethnicity, education level, income level, and employment status (Table 1.2). The results of the
data analysis show that three quarters of respondents were over 50 years old at the time they
took the survey. Only two respondents (5%) were 30 years of age or younger. On average a
respondent was 58.05 years old. The median age was 62 years of age, meaning that half of the
respondents were 62 years old or older. The standard deviation was 14 years. Male
respondents outnumbered females by far (85%). Most people surveyed (95%) classified
themselves as white, the rest as black or African American, while no other categories were
reported regarding race or ethnicity. Overall, the sample was employed full time, with a high
annual household income. More than two thirds of the people (71%) reported a full-time
employment status, followed by 23% of retired respondents. Half of the people selected one of
the two highest income categories ($100,000 - $150,000 or more) as representing their annual
household income before taxes in 2019. Most of the interviewees reported some college degree
(27%) or a bachelor’s degree (27%) as their highest completed level of education.
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Table 1.2
Socio-demographic Profile of Survey Respondents, Shown with Frequency, Percentage of
Responses for Each Survey Question and According Sample Size (N)
Socio-demographic
Age (recoded)*

Profile
Valid Percent (%) Frequency N
30 or younger
5.1
2
39
31-50
20.5
8
51 and over
74.4
29
Gender
Male
84.6
33
39
Female
15.4
6
Race**
White
94.7
36
38
Black or African American
5.3
2
Latino or Latino**
No
100
39
39
Education
9th–12th grade, no diploma
2.5
1
40
12th grade High School Grad
12.5
5
Some College
27.5
11
Associate Degree
12.5
5
Bachelor’s Degree
27.5
11
Master’s Degree
12.5
5
Professional School Degree
2.5
1
Doctor’s Degree
2.5
1
Income (recoded)*
Under $50,000
10.5
4
38
$50,000 - $99,999
39.5
15
Over $100,000
50
19
Place of residency
Coastal Zip Code
57.9
22
38
Non-coastal Zip Code
42.1
16
Employment status** Employed Full Time
71.1
27
38
Employed Part Time
2.6
1
Retired
23.7
9
None of the Above
2.6
1
*These categories are summarized in fewer categories for easier presentation, all response
items of each survey question can be seen in Appendix 1.
**Categories with potential response items in the survey without recorded answers are not
presented in this table

Environmental Concern
Overall, the results show the respondents of the survey reported generally neutral to
moderate concern levels about the given response items/sub-question items inside the
Sanctuary and surrounding coastal Georgia. The overall mean of the concern levels in coastal

26
Georgia show a numerical response value of 3.5, which is between neutral and somewhat
concerned. The overall concern levels of all responses regarding ocean condition inside
GRNMS specifically were slightly lower with a mean value of 3.43. The median of all concern
items regarding coastal Georgia was three or higher. This showed that at least half of the
responses indicated feeling neutral or somewhat concerned about them.

Environmental Concern in coastal Georgia around GRNMS
Considering each concern item separately, the results show that outside of Gray’s Reef
and coastal Georgia the respondents were most concerned about pollution followed by marine
animal’s health, coral health and other live bottom habitat, habitat loss from coastal
development, and overfishing (Table 1.3).

Table 1.3
Respondents’ Concern Levels of Ocean Resources Outside GRNMS
Item

M
MD
SD
SE
N
Ocean acidification
3.50
4.00
1.247
0.131
90
Climate change
3.09
3.00
1.371
0.145
90
Sea level rise
2.97
3.00
1.292
0.137
89
Overfishing
3.60
4.00
1.372
0.145
90
Coral reef health or other live bottom habitat
4.01
4.00
0.954
0.101
90
Marine animal's health
4.12
4.00
0.872
0.092
90
Shipping
3.26
3.00
1.076
0.113
90
Dredging/Offshore dredge disposal
3.54
4.00
1.216
0.129
89
Beach renourishment
3.37
4.00
1.200
0.127
89
Energy production (oil & gas)
3.28
3.00
1.227
0.129
90
Alternative Energy production (wind, tidal, wave) 3.16
3.00
1.217
0.128
90
Mining of minerals (including sand)
3.44
3.00
1.191
0.126
90
Habitat loss from coastal development
3.88
4.00
1.160
0.122
90
Pollution
4.36
5.00
0.998
0.105
90
Human produced noise (from human activities)
3.00
3.00
1.349
0.142
90
Note: M, MD, SD, SE, N represent mean, median, standard deviation, standard error of mean
and total responses.
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Environmental Concern inside of GRNMS
Inside of Gray’s Reef respondents indicated similar items, but in different order. Concern
about pollution was followed by concern about coral health and other live bottom habitat, marine
animal’s health, habitat loss from coastal development, and then concern about mining of
minerals (Table 1.4). For both locations or areas, respondents indicated the concern levels
regarding climate change as the lowest concern level on average, as well as human produced
noise and sea level rise.

Table 1.4
Respondents’ Concern Levels of Ocean Resources Inside GRNMS
Item

M
MD
SD
SE
N
Ocean acidification
3.28
4.00
1.200
0.139
74
Climate change
2.89
3.00
1.330
0.155
74
Sea level rise
2.92
3.00
1.301
0.151
74
Overfishing
3.49
4.00
1.387
0.161
74
Coral reef health or other live bottom habitat
3.92
4.00
1.095
0.127
74
Marine animal's health
3.86
4.00
1.174
0.136
74
Shipping
3.18
3.00
1.186
0.138
74
Dredging/Offshore dredge disposal
3.52
4.00
1.229
0.146
71
Beach renourishment
3.21
3.00
1.352
0.159
72
Energy production (oil & gas)
3.41
4.00
1.249
0.148
71
Alternative Energy- production (wind, tidal, wave)
3.29
3.00
1.250
0.147
72
Mining of minerals (including sand)
3.61
4.00
1.205
0.142
72
Habitat loss from coastal development
3.69
4.00
1.263
0.149
72
Pollution
4.14
4.00
1.079
0.127
72
Human produced noise (from human activities)
3.07
3.00
1.313
0.156
71
Note: M, MD, SD, SE, N represent mean, median, standard deviation, standard error of mean
and total responses.

Relationship Between Socio-demographics and Concern Levels
In order to examine a relationship between the concern levels of respondents and their
socio-demographic background several multiple regression analyses were used. Each concern
item was used as the dependent variable in separate multiple linear regression models using 7
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socio-demographic predictor variables, represented by gender, age, race, ethnicity, education,
employment, and income (Table 1.5 and Table 1.6). Ethnicity was automatically removed from
the models in SPSS due to lacking values for all categories. Race was used in the models,
however included only two categories with values, with only 2 responses indicating black or
African American.
Some regression models examining the relation between socio-demographics and
environmental concern showed statistically significant results, even though with low R values.
For coastal Georgia the reported concern levels about sea level rise in coastal Georgia (p =
0.043, R2 adj = 0.208), concern about beach renourishment (p = 0.014, R2 adj = 0.278), and
concern about mineral mining (p = 0.034, R2 adj = 0.218) the full regression models were
significant. For GRNMS specifically, none of the regression models of the participants concerns
showed a statistical significance. However, single predictor variables in the models (for
concerns in coastal Georgia as well as GRNMS) showed significant results (Table 1.5).
In coastal Georgia and GRNMS surrounding areas age as a predictor variable showed a
significant positive relationship with concern items, such as shipping (p=0.009; standardized
coefficients Beta β= 0.547), beach renourishment (p=0.002; standardized coefficients Beta β=
0.633), and pollution (p=0.009; standardized coefficients Beta β= 0.433) (Figure 1.2).
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Figure 1.2
Relationship Between Concern Scores Regarding Pollution and Age

Income as a predictor variable showed in some of the multiple regression models a
significant negative relationship with concern items (overfishing (p=0.021; standardized
coefficients Beta β= -0.495), coral health (p=0.013; β= -0.517) (Figure 1.3), energy production
(p=0.019; β= -0.499), habitat Loss (p=0.002; β= -0.660), pollution (p=0.038; β= -0.441), human
produced noise (p=0.017; β= -0.514)) (Table 1.5).
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Figure 1.3
Relationship Between Income Level and Concern About Coral Health and Other Live-Bottom
Habitat

Race and gender had only binary reported response items. In terms of gender, the
survey was using binary response alternatives, recoded as numerical values of 1 for male and 2
for female response items. Race had more potential response alternatives, but respondents
only indicated two categories of those. Binary response variables should be interpreted with
caution. Significant results and the direction of the relationship being negative or positive shows
if one group has higher concerns than the other. Gender showed a significant negative
relationship to the concern of coral health and other live-bottom habitat, meaning that female
respondents reported lower concern levels for this item than male respondents. Race showed a
statistically positive relationship to the concern levels about habitat loss, meaning that
respondents identifying as black or African American reported higher concern about this item
than the white respondents.
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Most other non-significant predictors for concern items presented weak relationships
with the exception of eight items. Those regressions showing a non-significant result but
stronger relationship with a p-value between 0.05 and 0.099 (p<0.1) were education relating
concern about sea level rise or mining of minerals, income and concern about alternative
energy production and mining of minerals, employment relating to concern about habitat loss,
race and concern about pollution, age and concern about mining of minerals and gender
relating to concern about beach renourishment (Table 1.5).
Table 1.5
Results of the Multiple Linear Regression Analyses for Marine Environmental Concern Levels
Outside of GRNMS/ in Coastal Georgia
Concern items (coast)
Gender Age
Race
0.475
0.988
0.620
Ocean acidification
0.272
0.403
0.289
Climate change
0.680
0.187
0.548
Sea level rise **
0.536
0.160
0.192
Overfishing
Coral reef health or other live
0.042*- 0.266
0.157
bottom habitat
0.586
0.827
0.165
Marine animal's health
0.388
0.009*+
0.156
Shipping
0.150
0.624
Dredging/Offshore dredge disposal 0.536
0.052+ 0.002*+ 0.348
Beach renourishment **
0.813
0.211
0.920
Energy production
0.788
0.107
0.789
Alternative energy production
0.812
0.079+ 0.643
Mining of minerals **
0.380
0.389
0.021*+
Habitat loss
0.902
0.045*+ 0.090+
Pollution
0.963
0.662
0.816
Human produced noise
Note: Presented is the p-value of the predictor variable.
* significant predictor variable (p < 0.05);
** significant regression model (p < 0.05)
+ positive relationship (positive standardized coefficients beta)
- negative relationship (negative standardized coefficients beta)

Education
0.949
0.846
0.088+
0.628

Employ
-ment
0.742
0.644
0.532
0.557

Income
0.637
0.144
0.131
0.021*-

0.134

0.443

0.013*-

0.536
0.348
0.144
0.695
0.485
0.462
0.095+
0.225
0.822
0.459

0.324
0.294
0.942
0.267
0.607
1.000
0.522
0.0670.152
0.661

0.210
0.385
0.141
0.181
0.019*0.0980.0630.002*0.038*0.017*-
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Finally, the multiple regression models assessing the relationship between the sociodemographics and concern items regarding marine resources inside of GRNMS did not show
any significant results overall (Table 1.6). However, two predictor variables showed a significant
relationship with a concern item. The respondents reported concern scores about shipping
related positively with age (p=0.033; β= 0.476) as a predictor variable. This means that for

every increase unit of age the concern level is expected to go up by 0.48 units.
Furthermore, education as a predictor variable showed a positive relationship with concern
about sea level rise (p=0.048; β= 0.366). Six further predictor variables about different concern
items show a stronger relationship, but are non-significant with a p-value between p=0.05 and
p=0.099 (p<0.1). Those variables were education relating to concern about climate change,
dredging, and energy production. Race relating to concern about habitat loss and pollution, as
well as employment relating to pollution also had p-values greater than 0.05 and smaller than
0.1.

Table 1.6
Results of the Multiple Linear Regression Analyses for Marine Environmental Concern Levels
Inside of GRNMS
Concern items (GRNMS)
Ocean acidification
Climate change
Sea level rise
Over fishing
Coral reef health or other live
bottom habitat
Marine animal's health
Shipping
Dredging/Offshore dredge disposal
Beach renourishment
Energy production
Alternative energy production
Mining of minerals

0.955
0.543
0.276
0.304

Education
0.133
0.082+
0.048*+
0.668

Employment
0.603
0.604
0.508
0.701

0.998

0.397

0.350

0.897

0.155

0.518
0.033*+
0.352
0.243
0.230
0.883
0.285

0.267
0.670
0.792
0.219
0.929
0.192
0.509

0.636
0.496
0.063+
0.430
0.075+
0.285
0.254

0.535
0.329
0.716
0.408
0.245
0.452
0.690

0.332
0.673
0.789
0.110
0.102
0.612
0.579

Gender

Age

Race

0.856
0.873
0.846
0.486

0.417
0.872
0.959
0.719

0.567
0.583
0.653
0.398
0.300
0.119
0.522
0.673

Income
0.315
0.390
0.320
0.337
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Habitat loss
0.151
0.418 0.066+
Pollution
0.764
0.125 0.058+
Human produced noise
0.713
0.404
0.976
Note: Presented is the p-value of the predictor variable.
* significant predictor variable (p < 0.05)
+ positive relationship (positive standardized coefficients beta)
- negative relationship (negative standardized coefficients beta)

0.143
0.832
0.401

0.198
0.0740.376

0.100
0.285
0.227

Discussion

Visitor Profile
Visitor use monitoring in marine offshore settings is challenging, due to the lack of
infrastructural characteristics to potentially count traffic and intercept visitors for surveying
(Burns et al., 2020; Kendall et al., 2021). Therefore, there is no or limited information or existing
literature about current user profiles in GRNMS. This study aimed to begin to fill that gap. One
potential limitation of this study is the sample selection that is derived from the Georgia
Department of Natural Resources angler license database. These people are selected based on
their saltwater fishing license. We do not have specific information about the non-respondents
and people that were not reached by this survey, which represents a common weakness of
remote survey methods (Dillman & Bowker, 2001). However, former research identified
recreational fishing as the primary recreational activity in GRNMS (Bauer et al., 2008; Kendall et
al., 2021; Shortland et al., 2014), followed by diving. Therefore, it can be assumed, that the
sample applies to some potential visitors to Gray’s Reef. In addition, other research found in a
study profiling saltwater recreational anglers (based on the National Saltwater Angler Survey
from 2013), that between 82% and 87% of saltwater recreational anglers were male (Chi & Chi,
2018). Furthermore, the educational levels of recreational anglers on a national level were
distributed more evenly, with approximately a quarter having a high school degree, associate
degree, or bachelor’s degree and the fourth quarter is shared by people with an educational
level of 12th grade or less or and advanced, professional, or doctoral degree (Chi & Chi, 2018).
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The profiles of recreational scuba divers identified by the Diving Equipment and Marketing
Association (DEMA) and a study about the demographics of sport divers in offshore Texas
waters (Ditton et al., 2002) resulted partly in a similar “average” diver as the average user in this
study. The average advanced diver is male (70% or more), but different than in our sample’s
mean age, in their mid-thirties (Ditton et al., 2002; DEMA 2022). Most of the respondents
amongst advanced divers have an annual household income of $100,000 to $150,000 (70%),
and a completed college or grad school degree (68%) (DEMA 2022). Most users of the Florida
Keys National Marine Sanctuary were also identified as predominantly middle-aged, welleducated, white males with high annual household income (Hurtado et al., 2021). The trends in
this latter study’s findings align with the results of this study, except for the age. In this study the
mean age of the participants was in the mid-fifties with a higher median of 60 years. The high
percentage of older respondents in the sample reflects in turn the relatively high percentage of
retired respondents (23%).
Overall, the description of the sample profile shows that there is a lack of diversity
among the respondents. This lack of diversity reflects a common underrepresentation of
minorities in land outdoor recreation in the US, such as in visitation on national forest land
(Winter et al., 2019). An analysis of constraints shows that lack of time and resource-related
constraints, the latter especially amongst minority respondents, were the most frequently
mentioned challenges (Winter et al., 2019). Both could apply to recreationists in GRNMS as
well. To get to the Sanctuary a boat is necessary. Either owning a boat, respectively renting one
or participating in a guided tour requires financial resources and represents a major barrier to
visit the offshore marine protected area. Only 5 percent of the respondents were non-white,
which is not representative of the racial heterogeneity nation or statewide (Georgia). In the state
of Georgia around 60% of the population is white, 33% Black or African American, 10%
Hispanic or Latino, 5% Asian, and under 1% each Native Hawaiians or other Pacific Islander
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and American Indian and Alaska Native (U.S. Census Bureau, 2021). However, this
underrepresentation is a common pattern in protected area visitation (Winter et al., 2019) and
leads to several managerial challenges (Davis, 2019). One ideal goal of resource managers
should be to represent the interests of the public, because they depend on the publics’ support
for current and future conservation efforts (Davis, 2019). In the case of the underrepresentation
of African Americans in outdoor recreation, this lack could negatively impact the success of
protection efforts in the future by decreasing public support and simultaneously decrease of
potential funding, due to the expected growing diversity in the country (Davis, 2019).
Thus, first identifying and understanding the visitor’s profile, identifying constraints of
non-recreationists and finally supporting and incorporating ethnic and racial, gender, income
and educational heterogeneity across visitor demographics is critical in protected area
management to ensure equitable and inclusive recreational opportunities (Davis, 2019; Hurtado
et al., 2021; Winter et al., 2019).
Environmental Concern
In previous studies about public perception of marine protection in a global comparison
pollution, climate change, loss of biodiversity and habitat degradation were the most frequently
perceived threats to oceanic ecosystems and marine environments (Lotze et. al., 2018, Potts et
al., 2016). The highest priorities for European policy development were indicated as pollution
and overfishing, which in turn were issues perceived as having direct negative impact on the
human environment (Gelcich et al., 2014; Potts et al., 2016). This study also sought to describe
the concerns people have who are using or visiting the study area, both outside and inside of
GRNMS. Like the findings in other studies, the highest perceived concern by the respondents
of this study was related to pollution. Potts et al. (2016) argue that the high scoring could be
explained by recent events like marine oil spills. Regarding marine environmental problems,
pollution was the item that European respondents identified as having the most knowledge
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about, in terms of how well informed they were (Gelcich et al., 2014). This could lead to the
assumption that knowledge about a specific environmental issue and environmental concern
are related. These approaches could also explain the reported high concern scores regarding
pollution in this study but was not assessed this specifically within the survey instrument.
In the literature, concern about climate change was often mentioned as one of the most
notable factors in public marine perception research. However, in this study the concern about
climate change resulted in one of the lowest reported concern scores, against expectations.
Petrosillo et al. (2007) found in a study about tourist perception of recreational environment and
management in a marine protected area in Italy that visitors’ perceptions related to spatial
aspects is more important than temporal factors. The authors discuss their findings with the
tourists’ interest in experiencing actual natural attractiveness rather than in the linked potential
environmental impact caused by the recreational activity (Petrosillo et al., 2007). This could
explain some of the respondents’ concern levels in this study, such as the low concern about
climate change. The impacts of climate change could potentially be perceived as a problem with
larger temporal characteristics, meaning long-term impacts in the future rather than having
immediate impact on the resource at the time of use. In areas that are not necessarily perceived
as immediately impacted by climate change, environmental threats such as pollution, which is
more visible to the public in form of plastic pollution for example (Lotze et al., 2018), or fishing,
could potentially have more impact on the spatial components of the resource user’s
recreational experience.
Furthermore, the topic of climate change has become increasingly politicized and
polarized (Chinn, Hart & Soroka, 2020). The political opinion can influence environmental
perception (Fransson & Gärling, 1999; Raudsepp, 2001; Safford & Hamilton, 2012), which could
also provide further interpretation of the respondents’ reported concern levels and could be a
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reason why concern scorings for pollution were much higher than the ones for climate change.
However, the political opinion was not part of the survey and this study.
In a study about public opinions about marine resources and the coastal environment in
Maine (US), age was found to be a predictor for concern levels (Safford & Hamilton, 2012).
Younger respondents were more likely to see climate change as a threat, while older
respondents reported higher concerns about beach pollution and overfishing (Safford &
Hamilton, 2012). Nonetheless, it can also be emphasized that besides age, the generation a
person belongs to is crucial in terms of marine environmental perception (Fransson & Gärling,
1999; Potts et al., 2016). The results of this study show that age had a significantly positive
relationship with the concern about shipping, beach renourishment and pollution. Lived
experiences could explain the perceptive patterns across the age strata (Safford & Hamilton,
2012; Petrosillo et al., 2007). The heterogeneity in environmental concern across age could be
explained by a small number of respondents and therefore smaller variance in the data
collected from younger age groups in the sample of this study.
Overall, concern levels were a little higher for surrounding marine areas than inside the
Sanctuary itself, which could be based on the awareness of exact location of GRNMS or the
overall familiarity of regulations inside the Sanctuary. Petrosillo et al. (2007) found that whether
people are aware or unaware of being in an MPA does not influence how they perceive negative
or positive impacts to the environment due to visitation, pollution, traffic and economic
development. However, the authors found a significant impact of the awareness of being in an
MPA to perception of the effectiveness of conservation efforts (Petrosillo et al., 2007).
Furthermore, previous research suggests that a negative perception of the status of resource
and area protection does not mean that the conditions are poor, but that there is a need for
more communication and information to the public (Petrosillo et al., 2007). All respondents from
this sample seem to be aware of GRNMS, indicating they visited the area once or more in 2019.
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However, the amount of knowledge about the area as well as knowledge about marine
environmental issues overall was not a focus of this study but could provide more explanation of
specific concerns toward specific resources inside versus outside of GRNMS. Furthermore, an
increase of communication to potential and actual users of GRNMS could be beneficial for
GRNMS as well and could be implemented for instance through visitor centers, educational
programs, and outreach (Edwards et al., 2016).
Several studies have also found significant relationships between environmental
concerns and educational level (Chi & Chi, 2018; Fransson & Gärling, 1999; Lotze et al., 2018;
Safford & Hamilton, 2012). The educational level and the amount of specific knowledge about
the (local) marine environment are not necessarily the same, meaning that someone can have a
high educational level but no detailed knowledge about for instance coral reef habitats or marine
environmental issues. For instance, people that frequently observe, experience, and use marine
resources often have a high understanding about marine environments (Grace-McCaskey,
2016). This leads to a differentiation between education, knowledge and the level of being
informed about specific issues (Safford & Hamilton, 2012). Generally, the public is more familiar
with the nearshore coastal ocean (Lotze et al., 2018), which might lead to a slightly higher
knowledge and concern about the marine area closer to the coast over the one farther offshore,
such as GRNMS.
Income in this study had significant negative relationships with overfishing, coral health,
energy production, habitat loss, pollution, and human produced noise. Research about the
relationship of income and environmental concern has shown that they are linked, but the type
of relationship is not consistent, or strong, but generally described as positive (Fransson &
Gärling, 1999). Nevertheless, the results here do not reflect the general trends in the literature.
Income in combination with environmental concern can predict other environmental
attitudes and behavior, such as the reduction of energy use (Enzler & Diekmann, 2015). A study
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in Switzerland found that the higher the income and the lower the concern, the higher the
emissions of a person (Enzler & Diekmann, 2015). The results of this study show that higher
income was negatively related to some environmental concern items. This means that higher
income groups were less concerned than lower income groups. However, the diversity amongst
income levels in the sample is relatively small. The sample profile showed relatively high income
levels, which is a common profile pattern among offshore fishing and diving users (Ditton et al.,
2002; DEMA 2022; Hurtado et al., 2021), the main identified users of GRNMS. In previous
environmental concern research a commonly applied theory was that environmental concern
was positively associated with education and income because people belonging to higher and
upper classes have already satisfied their basic material needs and therefore can aiming for
other needs (Fransson & Gärling, 1999), such as sustaining a healthy environment. However,
findings regarding the socioeconomic influence on environmental concern were inconsistent
(Fransson & Gärling, 1999). More specific, the socioeconomic status showed weak association
with environmental concern in lower income countries with poor environmental conditions but a
stronger and positive relationship in higher income countries with better environmental
conditions (Pampel, 2014). However, low income Americans are often mistakenly expected to
show lower environmental concerns, even though they often are particularly affected and
exposed by the consequences of environmental problems (Pampel, 2014; Pearson et al. 2018),
which once more illustrates the lack of diversity in the sample and leads to the question of how
such results would appear with a more diverse sample and user profile. Simultaneously, this
shows the importance of working towards providing access and recreation opportunities to
diverse visitors (Burns & Graefe, 2006). In terms of developing more just environmental policies
and meeting sustainability goals, organizations and governments can benefit from identifying
ways for broadening and increasing public engagement (Pearson et al., 2018).
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Conclusion

The objectives of this study were to describe the sample of potential users of GRNMS,
define environmental concerns for GRNMS and surrounding coastal Georgia, and to contribute
to the understanding of potential relationships between the resource user profile and the
reported environmental concerns. The study was able to fill some of the gaps of the potential
resource users’ characteristics and their perceptions in the study area. Even though the
comparison of studies shows both consistency and inconsistency in terms of socio-demographic
predictors for environmental concern (Marquart-Pyatt, 2008), the results of this study and
findings in some other studies align. The “average” respondent was male, white, 58 years of
age, had a high income of $100,000 dollars or more per year and at least some college
education. Generally, the concern levels for marine environmental resources and issues were
moderate across these demographic strata. The highest concern was reported for pollution in
the whole study area, followed by marine animal’s health, coral health and habitat loss from
coastal development. The lowest rating regarding concern was about climate change. The
multiple regression analysis showed some trends regarding the relationship of age with
environmental concern. Age had a significant positive relationship with the concern about
shipping, beach renourishment, and pollution.
Environmental concern and attitudes can lead to environmentally friendly behavior
(Fransson & Gärling, 1999). Knowing the resource users’ perceptions and attitudes can provide
insights to resource managers that can help implementing and developing policies with high
chances of success by finding insights about whether people understand management policies,
by identifying knowledge gaps and potential improvements for outreach and educational
programs, and finally by understanding the support of specific restrictions, regulations and other
implementations like fees (Ban et al., 2013; Bennett, 2016; Edwards et al., 2016; GraceMcCaskey, 2016; Manfredo et al., 2009; Petrosillo et al., 2006). At the same time,
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understanding user perceptions can show potential need of action and adaptive management to
increase potential users’ awareness, information and knowledge in areas where it might be
lacking (Ursi & Towata, 2018).
To ensure a successful future of resource protection while at the same time providing
equal and just opportunities to access and recreate in protected areas, including marine
protected areas, managing agencies and organizations should understand visitor profiles,
identify non-recreationists constraints and make an effort to increase ethnic, racial, gender,
income and educational diversity in potential visitors’ profiles (Davis, 2019; Hurtado et al., 2021;
Winter et al., 2019).
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Chapter 3: Second Paper
Assessment of Visitors’ Support of Ocean Protection in Gray’s Reef National Marine
Sanctuary: An Offshore Marine Protected Area

Abstract

Marine environments need protection from negative impacts caused by direct and
indirect human behavior. Human nature interactions are complex and driven by a person's
experiences, values, beliefs, attitudes, perceptions, social and cultural ties. Understanding
environmental values, attitudes and perceptions is important to the success of environmental
protection. Using an online survey asking questions regarding the visitors’ knowledge, attitudes,
and perceptions, this study aims to examine whether potential users support resource protection
in Gray’s Reef National Marine Sanctuary (GRNMS) and surrounding coastal Georgia and their
willingness to act to ensure a sustainable use of ocean resources. Overall, the respondents
reported a relatively high support of protection for GRNMS and surrounding coastal Georgia.
The results of the analysis overall reflect the complexity of human behavior, meaning the
support of protection and willingness to act was influenced by broader attitudes, such as
environmental concern in combination with coastal or non-coastal residency. Additionally, they
indicate the need for managers to consider and address the broader public and the local
communities affected by potential restrictions due to a certain protection status of an area.

Keywords: Environmental concern, support of protection, attitudes, perception, willingness to
pay, willingness to act, Gray’s Reef National Marine Sanctuary
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Introduction

Human interactions with nature are complex. Research and monitoring shows that
human impact on ocean and ocean resources is ubiquitous (Halpern et al. 2008). No area is
unaffected by human influence and over 40% of these areas are strongly affected by multiple
drivers (Halpern et al. 2008). A previous metanalysis found that 70% of respondents in survey
studies in different countries worldwide believe that human activities threaten the health of
marine environments (Lotze et al., 2018). Additionally, 15% rank their perception of the ocean
health as poor or threatened (Lotze et al., 2018). Human actions threaten their environment by
overusing and degrading it but changing behavior to more environmentally friendly actions is
difficult and often not successful (Fransson & Gärling 1999). However, a shift to a more
environmentally conscious and friendly behavior is needed to address the problems. Theoretical
frameworks show that behavior is connected to a person's experiences, values, beliefs,
attitudes, perceptions, social and cultural ties (Dlamini et al., 2021; Fransson & Gärling, 1999;
Manfredo et al., 2009; Petrosillo et al., 2006). Understanding the relation between human
behavior and their environmental perception, can therefore be critical for the success of
management and protection of an area (Dutcher et al., 2007; Manfredo et al., 2009).
The primary purpose of this study is to examine the influences on the support of
protection of ocean areas and resources of visitors to the Gray’s Reef National Marine
Sanctuary (GRNMS), an offshore marine protected area. The differences and relations across
different socio-demographic groups, their environmental concerns, environmental values and
their reported support of protection and activism will be assessed. The understanding of this
relation can be beneficial to the resource managers decision making and planning (Lotze et al.,
2018). As a basis for this study the following research questions were aimed to answer:
R1: Do users support the protection of the ocean and resources in coastal Georgia and in
GRNMS?
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R1a: Do users support the protection of the ocean and resources in GRNMS?
R1b: Do users support the protection of the ocean and resources in coastal Georgia?
R1c: Are the users willing to act to ensure a sustainable use of the resources?
R2: What impacts/drives the resource-users support of protection in and around GRNMS?
R3: What impacts the respondents’ willingness to undertake action to ensure sustainable use of
ocean resources?
Literature Review

Environmental Values
Human nature interactions have been the subject to many studies in the past and
present (Dlamini et al., 2021). They are complex and can threaten human environments due to
negative effects of overuse and destruction (Fransson & Gärling, 1999), population growth,
globalization processes (Dlamini et al., 2021), climate change, loss of biodiversity, and other
ecosystem or environmental services, such as clean air, water, and processes of carbon
sequestration (Manfredo et al., 2009, Millennium Ecosystem Assessment, 2005). Understanding
the relation between human actions and their underlying cognitive processes can lead to
insights about human adaptation, including resistance to or acceptance of change, and the
critical points at which innovation can arise (Manfredo et al., 2009).
Cognitive Hierarchy
The cognitive hierarchy is a model that describes several levels of human cognition
leading to action. These levels are a person's values, value orientations, ideologies, and
attitudes, which lead to a behavioral intention, and finally to a specific behavior (Manfredo et al.,
2009, Vaske & Donnelly, 1999). Researchers applied the model of cognitive hierarchy (Homer &
Kahle, 1988) in a survey study examining people's perception about human wildlife interaction
in western states of the United States. In this model, attitudes are defined as the evaluative
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cognitions that are the immediate cause of human behavior, and values are the abstractions
leading indirectly to behavior (Manfredo et al., 2009). Generally, values can be understood as
fundamental orientations, life goals, or guiding principles leading to beliefs, attitudes and guiding
behavior (Dutcher et al., 2007). Manfredo et al. (2009) use the term ‘value orientations’ to reflect
the influence of ideology in the cognitive hierarchy and distinguish between the mutualism
wildlife value orientation and domination value orientation. Mutualism is based on an egalitarian
ideology, where animals and people both have rights and they share equal moral status
(Manfredo et al., 2009). People with this ideology are more likely to engage in welfareenhancing behaviors for individual wildlife and less likely to cause damage or death to an
animal. On the other hand, the domination value orientation leads more likely to actions
prioritizing human well-being over wildlife (Manfredo et al., 2009). Changes in lifestyle and
circumstances can cause a shift from one to another value orientation (Manfredo et al., 2009).
Moreover, these value orientations are applicable to other natural resources, such as marine
resources and marine protected area settings. The human dimensions of environmental issues
overall can be approached by using this theory and examining biocentric attitudes versus
egoistic or anthropocentric attitudes (Schultz et al., 2003). Depending on the position in this
continuum, people can vary from a strong environmentalist with deep concern about
conservation to someone with apathy toward conservation issues and a view of nature as a
source of natural resources to be used solely for the benefit of human development (Ursi &
Towata, 2018; Wiseman & Bogner, 2003). For this study the concept of value orientation can be
assessed through surveys. Participants can be asked to rate their environmental concerns,
environmental values and willingness to show sustainable behavior. Therefore, it is expected
that respondents’ ratings of values, their environmental concern levels and their support of
protection show similar trends and statistical relationships. The cognitive hierarchy model has
been used in past research to help define expected behaviors and attitudes based upon defined
influencing factors, such as socio-demographics, concern levels and environmental values.
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Environmental and Marine Protection Perception
Understanding environmental values is important to the success of environmental
protection (Dutcher et al., 2007). A person's values and attitudes about environmental issues
are often understood as the foundation of support for environmental protection, meaning that a
specific value orientation could potentially lead to a more environmentally friendly behavior than
others (Dlamini et al., Gelissen, 2007; Manfredo et al., 2009; Schultz et al., 2003). In terms of
public marine protection perception, studies have shown that there are general similarities
between the perceptions of ocean threats and protection across different countries and regions
(Lotze et al., 2018). In past studies, most people (over 70%) indicated that they believe human
activities negatively impact the health of marine environments, and also were found to be
supportive of ocean protection in their region (Lotze et al., 2018). Highest perceived threats to
the ocean’s health are amongst others pollution, fishing, habitat alteration, climate change,
and/or loss of biodiversity (Lotze et al., 2018).
Ocean Protection
The Secretariat of the UN Convention on Biological Diversity has released a first draft of
a new global biodiversity framework to guide actions to preserve and protect nature and its
essential services to people (SCBD, 2021). As of 2020 approximately 10% of coastal and
marine areas worldwide are managed for conservation or protection (SCBD, n.d.). Furthermore,
a synthesis of human impact research on the ocean shows that no area is unaffected by human
influence and over 40% are strongly affected by multiple drivers (Halpern et al., 2008).
Marine Protected Areas
The International Union for Conservation of Nature (IUCN) defines a protected area as a
“clearly defined geographical space, recognized, dedicated and managed, through legal or other
effective means, to achieve the long-term conservation of nature with associated ecosystem
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services and cultural values” (IUCN, 2012). Therefore, the use of resources in these areas, such
as for exploitation, or fishing activities, is limited and restricted. These areas are seen as
essential for biodiversity and aim is to maintain ecological processes that are threatened by
intensely managed landscapes and seascapes (Dudley, 2008). Regarding IUCN guidelines, a
marine protected area (MPA) should aim for and prioritize conservation and protection of
resources in the case of conflict with other management goals (Day et al., 2012). Additionally,
the area should have precisely defined management approaches, including limiting extraction
(Day et al., 2012).
National Marine Sanctuaries
National Marine Sanctuaries (NMS) are marine protected areas in the U.S. designated
due to their special conservation, recreational, ecological, historical, scientific, educational,
cultural, archaeological, and aesthetic attributes and features (Shortland et al. 2014) and are
managed by NOAA. The United States includes over 600,000 square miles of underwater parks
designated as National Marine Sanctuaries (NMS). The National Marine Sanctuary System
includes (as of 2022) 15 underwater parks designated as National Marine Sanctuaries, two
National Marine Monuments and four more have been proposed to become an NMS (NOAA,
2021). These areas often serve as a popular destination for natural resource exploration,
recreation, tourism, research, and they offer many other critical ecosystem services.
In NOAA’s Coral Reef Conservation Program from 2016 to 2021 social science
strategies assessing the public’s knowledge, attitudes, and perceptions (KAP’s) regarding coral
reef resources and management practices are prioritized (Edwards et al., 2016). Research on
perceptions of conservation has largely contributed to improving adaptive and evidence-based
conservation (Bennett, 2016). However, visitor monitoring in marine areas is challenging, due to
the lack of entry gates, visible area boundaries, roads, or other infrastructural facilities to
potentially count traffic or intercept visitors for surveying (Burns et al., 2020; Kendall et al.,
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2021). Addressing this challenge, Burns et al. (2020) created the NMS-Count methodology to
monitor visitation in National Marine Sanctuaries, focusing on visitor estimates and direct
communication with resource managers (NOAA) and researchers, which builds the foundation
to this study as a larger scale project. In cooperation with West Virginia University (WVU)
researchers, NOAA is interested in understanding recreational use and user perceptions in
GRNMS further. The survey used in this study emerged from a request by GRNMS resource
managers and builds upon previous surveys for KAPs conducted by NOAA.

Methods

Study Area
Gray’s Reef National Marine Sanctuary (GRNMS) is a marine protected area
approximately 20 miles off the coast of Georgia in the Atlantic Ocean. It was designated as a
National Marine Sanctuary in 1981 and covers 22 square miles as one of the largest near shore
live-bottom reefs of the southeastern U.S. (NOAA, n.d.; Shortland et al., 2014). Despite being a
reef, GRNMS is comprised of “scattered sandstone rock outcroppings that rise above the sandy
substrate of the nearly flat continental shelf.” (Shortland et al. 2014, p. 6), and includes soft
corals, non-reef-building hard corals, attached bivalves and sponges, associated fishes, sea
turtles, marine mammals, and pelagic birds. The location is at the intersection between
temperate and tropical waters (NOAA, n.d.) at the South Atlantic Bight influenced by the Gulf
Stream as well as due to the closeness to the coast tidal currents, river runoffs, local winds,
winter storms, hurricanes and seasonal atmospheric changes (Shortland et al. 2014), which
makes this an attractive and important habitat for several fish species that are commonly
targeted by recreational anglers (Kendall et al., 2021; Shortland et al., 2014). The dominant user
group in GRNMS was found to be recreational fishers (Kendall et al., 2021; Shortland et al.,
2014). However, fishing techniques are limited to the use of rod and reel or handline fishing
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gear inside the Sanctuary. Besides the main attraction of recreational fishing and fishing
tournaments (Bauer, Kendall & Jeffrey, 2008; Kendall et al., 2021; Shortland et al., 2014), diving
is another ocean recreation activity possible in GRNMS for experienced divers. Furthermore,
besides recreational use, the Sanctuary is used for research. Since 2011 one third of the
Sanctuary has been a designated research area, where other uses like fishing and recreation
activities are restricted (NOAA, n.d.; Shortland et al. 2014).
Survey Distribution
In the fall of 2020, West Virginia University (WVU) researchers conducted an online
survey focused on both users and non-users of Gray’s Reef National Marine Sanctuary and
surrounding coastal areas of Georgia. The sample of this study represents the users of
GRNMS. The survey was distributed via Qualtrics to potential participants following the Dillman
web surveying method (Dillman & Bowker, 2001). In order to address the four traditional
sources of survey errors, sampling, coverage, measurement and nonresponse (Dillman &
Bowker, 2001), the survey distribution process was adjusted and done in a series of steps. After
a first trial and feedback by different stakeholders, the first distribution of the survey was done
with a smaller number of recipients to test the response rate. There is a risk the recipient of the
email would not be interested in participating or forget to finish their survey. To minimize these
risks, as it was indicated in the Dillman & Bowker (2001) method, a first reminder email to the
unfinished respondents was sent one week later, the second two weeks later. The first
distribution of the survey was sent on August 21, 2020. The emails that were sent to the
contacts included a link to the survey (Qualtrics) and a description of the purpose of the project
and the data collection.

57
Participants
This study sought to identify and assess user perceptions of actual NMS users. The
participants of this study were persons who hold a saltwater permit fishing license in the state of
Georgia in 2019. Contacts were obtained through and derived from the Georgia Department of
Natural Resources angler license database. Potential respondents were contacted based upon
their selection of the saltwater information program permit registration in the state of Georgia.
The distribution resulted in 1,060 effective survey contacts with a response sample size of 928
(87% response rate). Effective survey contacts are defined as the recipients that received the
email and opened it, so it didn’t go to the junk mail folder or a fake email address. The sample of
this study represents actual user of GRNMS, identified through a selective question in the
survey instrument. Users of GRNMS are defined as the respondents that reported a visit within
2019 to the Sanctuary at least once. The sample size for this study therefore is 99 (N), which
are the respondents that indicated that they used GRNMS.
Measures
The survey instrument described and used for this study builds upon previous surveys
for KAP in NMS settings done by NOAA, such as in a study by Grace-McCaskey (2016). The
questionnaire was developed in response to a request by GRNMS marine resource managers
(NOAA) with the intention to better understand resource users’ knowledge, attitudes, and
perceptions (KAPs) regarding coral reef health and management practices in GRNMS. The
complete survey consisted of seven sections and 48 questions. The first section addresses the
participants' opinions about ocean and coastal resources protection and management, the
second section asks for ways to communicate with potential resource users and the sources of
information they use and trust. Section three aims to identify people's opinion on the status of
the condition of the resources and pressures in GRNMS. Section four and five records the
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visitor’s recreation activities in the ocean, coastal areas, and GRNMS. The sixth section entails
ways participants value ocean and coastal resources and the marine environment. The goal
was to learn about the ways they value products and services that are derived from ocean and
coastal resources and the things they would do to help ensure their sustainability for the future.
The last section addressed the participants' socio-demographic information.
For this study the specific survey questions about people's support of resource
protection in GRNMS and coastal Georgia were used as well as the question about the extent to
which people are willing to act to support a sustainable use of resources, the demographic
questions, including information about the place of residency, concern levels and how people
value ocean resources or services. The survey items used a five-point Likert-type scale, such as
in terms of support of protection: (1) No Support at All, (2) Somewhat Against, (3) Neutral, (4)
Somewhat Support, (5) Strongly Support. All the questions, their Likert-type scale, variables,
including the variables that were analyzed are listed in Appendix 2. To assess the potential
impact of peoples’ place of residency, two groups of respondents were identified based on the
reported zip codes. Respondents were categorized into coastal or non-coastal zip codes.
Coastal zip codes were defined as zip codes bordering the coast line or within 100km (1-hour
drive) radius. All responses were assessed manually, and the information was added as
categorical data to the data base.
Data Analyses
The database with the survey responses was exported from Qualtrics as a SPSS file
and then analyzed using IBM SPSS (Statistical Package for the Social Sciences, IBM
Corporation) version 28. To answer research question R1: “Do visitors support the protection of
the ocean and resources in coastal Georgia and in GRNMS?” the descriptive statistics
(frequencies, means, median, standard deviation and standard error of mean) of the reported
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rankings of support of protection in GRNMS and coastal Georgia, as well as the reported extent
to which respondents would be willing to take action to ensure that ocean and coastal resources
are used sustainably were computed. The statistical tests aim to measure the samples
underlying attitudes toward protection in the study area. To analyze broader attitudes and the
variance in the collected data, index variables were computed, grouping related response items
together (Appendix 3). Cronbach’s alpha for all indices was computed and examined to
measure the reliability of the indices or how well the variance in the indices correlated (Helms et
al., 2006). In order to answer research question R2: “What impacts the resource-users support
of protection?” several statistical tests were used. A multi-model inference approach was used
to understand how the combination of different predictor variables relate to the reported scores
of the support of protection. Using Multi-model inference and the Akaike information criterion
(AIC) (Akaike, 1974) scores allows for comparison of different models against the information
contained in the data (Burnham & Anderson, 2004). Instead of relying on one model and testing
it for significance, this analysis shows what combinations of predictors (based on the models
that were used) give the most information relative to each other and the actual response
variable of interest (Burnham & Anderson, 2004). Different linear regression models (Table 2.1)
were run and the AICc score was computed. The AICc score is a small-sample version of AIC,
that includes a second-order bias correction (Burnham & Anderson, 2004). The models were
then compared and ranked based on the lowest AICc score of the model. The selection of the
“best” model using AIC is done by choosing the lowest AIC scores and models with fewer
parameters (Burnham & Anderson, 2004). In order to answer research question R3: “To what
extent are the participants willing to take actions to ensure a sustainable use of ocean
resources?” different linear regression models (Table 2.2, Table 2.3) were run once more,
comparing the AICc score with different predictor variables. All predictor variables selected from
the survey questionnaire and computed index variables can be seen in Appendix 1 and
Appendix 3. The models are described in the section below and in Table 2.1.
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Model Creation
Environmental attitudes and perceptions are predictors for environmentally friendly
behavior and are linked to socio-demographics (Dlamini et al., 2021). The multi-model inference
analysis first aims to understand what factors the best predictors for the supportive attitudes
across strata are, and second, what influenced their reported willingness to show certain
environmentally friendly behavior. The model creation was driven by expert opinion, existing
findings in the literature, and the research questions. The models were created with a maximum
of four independent variables, to avoid overfitting the model. The variable selection for the
models can be related to a more biocentric or anthropocentric value orientation. It is assumed
that the way a person relates themselves to the environment can influence their concerns, their
environmental values, their support of protection and their intention for sustainable behavior.
A metanalysis by Lotze et al. (2018) focusing on public marine perceptions illustrated
that pollution, fishing, climate change, biodiversity loss, and habitat degradation were perceived
in most regions worldwide as the highest threats to marine ecosystems. In the same study the
authors found income and education were significant predictors for the public perception of
marine protection among socio-demographic groups (Lotze et al., 2018). These variables were
then used as a basis for some of the predictor variables in the models for the multi model
inference analysis (models M1, M2, M6, M7, M11, M12). As a measure for the perception of
threats the concern levels of related items were used either separately or as indices (Appendix
3 and Table 2.1). For the model comparison five models were created, and the predictor
variables were applied to three different dependent variables. The latter was represented by
support of protection, willingness to pay/financial support, and consumption habits (Table 2.1).
Furthermore, previous research has found a relationship between a positive
environmental attitude and environmentally responsible behavior (Fransson & Gärling, 1999).
Therefore, environmental concern as an environmental attitude, as well as the willingness to act
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to ensure a sustainable use of marine resources, was expected to influence the respondent’s
support of protection and vice versa. Therefore, these variables were included in combination
with the place of residency in some of the models, such as model M5, M10, and M15, for the
multi model inference analysis. The place of residency impacts how people feel and think about
the environment (Perry et al., 2014; Petrosillo et al., 2007; Rollero & De Piccoli, 2010; Safford &
Hamilton, 2011) and the support of marine protection specifically (Manson et al., 2021).
In addition, socio-demographic variables influence how people perceive the environment
(Petrosillo et al., 2006) and were often found to be related to the perception or support of
environmental protection (Gelissen, 2007). Likewise, certain value orientations are associated to
environmental concern and environmental behavior (Dlamini et al., 2021; Dutcher et al., 2007;
Ursi & Towata, 2018). How well the socio-demographics or values predict the willingness to
show sustainable behavior (M8, M9, M13, and M14) or support of protection (M3, M4)
compared to other predictors was assessed in the analysis (Table 2.1).

Table 2.1
Regression Models for AIC Comparison: Influences on Support for Protection
Model name/description
M1: Protection &
concerns

Y
Support for
protection**

M2: Protection &
concern, income,
education
M3: Protection & Value

Support for
protection**

M4: Protection & sociodemographics

Support for
protection**

Support for
protection**

X
X1: Concern climate change**
X2: Concern fishing and marine animals**
X3: Concern pollution*
X4: Concern habitat degradation**
X1: Concern “highest perceived threats”
X2: Income*
X3: Education*
X1: Progressive value**
X2: Use/Extraction value**
X3: Protection of resource*
X1: Age*
X2: Income*
X3: Education*
X4: Place of residency
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M5: Protection &
concern, sustainable
behavior, residency
M6: Willingness to pay &
concerns

Support for
protection**

X1: Place of residency
X2: Overall concern levels**
X3: Overall extent to take action**
Willingness to
X1: Concern about climate change**
pay/financial
X2: Concern fishing & marine animals**
support**
X3: Concern pollution*
X4: Concern habitat degradation**
M7: Willingness to pay & Willingness to pay/
X1: Concern highest perceived threats**
concern, income,
financial support**
X2: Income*
education
X3: Education*
M8: Willingness to pay & Willingness to pay/
X1: Progressive value**
values
financial support**
X2: Use/Extraction value**
X3: Protection of resource*
M9: Willingness to pay & Willingness to pay/
X1: Age*
socio-demographics
financial support**
X2: Income*
X3: Education*
X4: Place of residency
M10: Willingness to pay
Willingness to pay/
X1: Place of residency
& concern, protection,
financial support**
X2: Overall concern levels**
residency
X3: Support for protection**
M11: Consumption
Consumption habits** X1: Concern about climate change**
habits & concern
X2: Concern fishing & Marine animals**
X3: Concern pollution*
X4: Concern habitat degradation**
M12: Consumption
Consumption habits** X1: Concern highest perceived threats**
habits & concern,
X2: Income*
income, education
X3: Education*
M13: Consumption
Consumption habits** X1: Progressive value**
habits & values
X2: Use/Extraction value**
X3: Protection of resource*
M14: Consumption
Consumption habits** X1: Age*
habits & socioX2: Income*
demographics
X3: Education*
X4: Place of residency
M15: Consumption
Consumption habits** X1: Place of residency
habits & concern,
X2: Overall concern levels**
protection, residency
X3: Support for protection**
Note: Index variables are listed and explained in Appendix 3.
Each model set included also a null model (regression model without independent variables)
* Original survey question item
** Index variable
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Results

The survey distribution resulted in 928 responses, of which around 99 (11%) of the
respondents reported that they have visited GRNMS within the calendar year of 2019. More
than half (58%) of the latter were living in a coastal zip code, meaning within a 100km (62 miles)
radius of the coast. Most respondents indicated their place of residency, based on their zip
code, as the state of Georgia. Two respondents named a zip code from Florida. One
respondent each was from Alabama, North Carolina, or Pennsylvania.
Support for Protection
Overall, the respondents reported a supportive attitude towards protection in the study
area (Table 2.2). The mean for support of protection in coastal Georgia and surrounding ocean
areas of GRNMS is 4.01 and 4.22 for inside of GRNMS. The results show that 76% of the
respondents support protection in the whole study area. In detail, approximately two thirds of the
respondents indicated their support of protection associated with GRNMS surrounding areas in
the “somewhat support” (33%) to “strongly support” (40%) range. Similarly, the results show that
more than half of the surveyed users (52 %) “strongly support” protection inside of GRNMS,
followed by another quarter of them (26%) being “somewhat” supportive of protection inside
GRNMS. A little over 7% of the respondents expressed that they did not support protection in
GRNMS or surrounding areas.
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Table 2.2
Respondents’ Support of Protection in the Study Area
Valid
Area
Frequency Percent
M
SD
SE
(%)
Support for
1- No Support at All
3
4.3
4.01 1.056 0.126
protection
2- Somewhat Against
2
2.9
outside of
3- Neutral
14
20
GRNMS
4- Somewhat Support
23
32.9
5- Strongly Support
28
40
Support for
1- No Support at All
1
1.4
4.22 0.989 0.116
protection inside 2- Somewhat Against
4
5.5
GRNMS
3- Neutral
11
15.1
4- Somewhat Support
19
26
5- Strongly Support
38
52.1
Note: M, SD, SE represent mean, standard deviation, standard error of mean and total
responses, respectively.
Support of protection
scale

N
70
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Willingness to Act
The question to what extent the respondents would be willing to undertake activities or
action to ensure that the ocean and coastal resources are used sustainably and available for
future generations to enjoy listed 10 different items. These included volunteering, contributing or
supporting financially, including paying higher prices, taxes, fees or donating, or behavioral
factors like adjusting consumption habits, such as recycling, using less energy or avoiding
certain seafood products. The last item was “others” for respondents to fill out something they
would do that was not listed. There were four responses to the open ended “other” item.
Responses to that item included the mentioning of a political opinion instead of a potential
action they would be willing to do. Additionally, the answer “voting for conservationists”, “Go
fishing”, and “see government practice more fiscal control” were given. These responses are not
included in further analyses due to the small sample size. The highest mean of all responses
relates to the willingness of recycling (mean = 3.70), followed by using less energy (mean 3.31)
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(Table 2.3). The lowest mean was reported for the action of donating to groups that
representing diving interests. Furthermore, the frequency distribution along the scoring scale of
the responses shows that volunteering, paying higher prices or taxes are the least prioritized
without any rating for the highest score “would do the maximum” and with a higher frequency in
the medium or lowest score. Donating to groups that represent diving interests are the least
supported activity. Most respondent would not contribute or contribute some in terms of paying
more or donating. The scores indicating the willingness to pay higher taxes or to donate to
groups representing diving interests show the lowest median with 2.0 meaning that more than
half of the responses were rating the lowest scores for these items. The highest median is
reported for the willingness to recycle, meaning that half or more of the respondents rated the
highest two scoring levels for this item.

Table 2.3
Respondents’ Willingness to Undertake Action to Ensure that Ocean and Coastal Resources
are Used Sustainably and Available for Future Generations to Enjoy
Item/Action
M
MD
SD
SE
N
Volunteer time
2.80
3.0
0.883
0.140
40
Pay higher taxes
2.18
2.0
1.035
0.164
40
Pay higher prices for goods and services
2.43
3.0
1.083
0.171
40
Pay user fees
2.60
3.0
1.081
0.171
40
Donate to recreational fishing groups
2.63
3.0
1.213
0.192
40
Donate to diving groups
1.90
2.0
1.057
0.167
40
Recycle
3.70
4.0
1.285
0.203
40
Use less Energy
3.31
3.0
1.239
0.198
39
Avoid/boycott certain seafood products
2.75
3.0
1.463
0.231
40
Note: M, MD, SD, SE represent mean, median, standard deviation, standard error of mean
and total responses, respectively.
Responses reported on a scale of 1-5 (“No Support at All” – “Strongly Support).

The results of the reported responses regarding the extent to which the participants were
willing to undertake action overall, regardless of the action item showed that most people rated
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“would do some” extent (32.6% of the ratings), followed by “would not do” (24.2%) (Figure 2.1).
The least frequency of ratings considering all actions was made for “would do the maximum” (9
%). Meaning, that in the sample the users of GRNMS most commonly “would do some” to
ensure a sustainable use of the resources.

Figure 2.1
Frequency of Responses: Willingness to Undertake Action Overall

Frequency of responses (in percent)
35
1- Would Not Do

Response Frequency

30
25

2- Would Do Very Little

20
3- Would Do Some

15
10

4- Would Do A Lot

5
5- Would Do The Maximum
0

Response Ratings

Multi Model Inference - Model Selection
Responses of all variables used in the multi model inference analyses were normally
distributed. All indices had a satisfactory Cronbach’s alpha between 0.638 and 0.963, showing
that the items grouped together are closely related. The Cronbach’s alpha of all index variables
can be seen in Appendix 3. After creating the models and examining the suitability for
measuring underlying attitudes/ideologies using the Cronbach’s alpha, the regression analysis
including the AIC analysis resulted in a successful model selection for further analyses in next
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steps. Comparing the AICc scores of all three model sets show that M5, M10 and M15 were the
best models with the lowest AICc score (Table 2.4, Table 2.5, Table 2.6). Which variables were
included in the models can be seen in Table 2.1 in the data analysis section above.
The model comparison for set 1, including support of protection as the dependent
variable results in the model selection of M5 as the best performing model based on the lowest
AICc (129.04) value (Table 2.4). This model includes the index variable summarizing the overall
concern of respondents, their overall willingness to perform sustainable behavior, and their
place of residency. The combination of the included predictor variables was the best fit for
explaining the support of protection in the sample. Other models do not need to be considered
for interpretation based on the AICc results. Following Burnham and Anderson (2004),
competing models with delta AIC scores smaller than 2 units difference to the best fit model do
not show enough predictive strength, meaning that the multi model inference analysis does not
support for these models for further consideration.

Table 2.4
Multi Model Inference Analysis Output Table for Model Set 1 (Support of Protection)
Model
K
AICc
Delta AICc AICc Wt
LL
M5: Protection & concern, sustainable
5 129.04
0
1
-58.41
behavior, residency
M3: Protection & Value
5 152.99
23.96
0
-70.56
M4: Protection & socio-demographics
6 168.11
39.08
0
-76.66
M2: Protection & concern, income, education
17 189.03
59.99
0
-61.41
M1: Protection & concerns
6 248.41
119.38
0
-117.51
null
2 288.31
159.27
0
-142.07
Note: Model Selection Based on AICc. Lowest AICc scores show best model fit. K, AICc, Delta
AICc, AICc Wt, LL represent the number of parameters, Akaike Information Criterion
corrected, difference in AIC score between the best model and the model being compared,
AICc weight (total amount of predictive power), log-likelihood.
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To test which model best predicts the respondent’s willingness to contribute financially a
similar set of models was used and the AICc of each model was conducted. The lowest AICc
showed Model M10 (191.7) including the overall environmental concern, the overall reported
support of protection, and the place of residency as predictor variables (Table 2.5). This means
that this combination of variables did the best job of explaining the willingness to pay out of all
tested models. No other model needs to be selected based on the AICc results.

Table 2.5
Multi Model Inference Analysis Output Table for Model Set 2 (Willingness to Pay)
Model
K
AICc
Delta AICc AICc Wt
LL
M10: Willingness to pay & concern, protection, 5
191.7
0
0.99
-89.78
residency
M8: Willingness to pay & values
5 202.99
11.29
0
-95.56
M6: Willingness to pay & concerns
6 204.31
12.61
0
-94.75
M7: Willingness to pay & concern, income,
5
217.4
25.7
0
-102.76
education
M9: Willingness to pay & socio-demographics
6 220.02
28.32
0
-102.65
null
2 220.89
29.19
0
-108.29
Note: Model Selection Based on AICc. Lowest AICc scores show best model fit. K, AICc, Delta
AICc, AICc Wt, LL represent the number of parameters, Akaike Information Criterion
corrected, difference in AIC score between the best model and the model being compared,
AICc weight (total amount of predictive power), log-likelihood.

Finally, the third set of models were compared using the AICc value. The analysis
resulted in the model selection of model M15 as the best fit model for explaining the willingness
to adjust consumption habits such as recycling, using less energy or avoiding certain seafood
products. The lowest AICc showed this model with a value of 129.04 (Table 2.6). The
combination of overall environmental concern, the overall support of protection and the place of
residency were the best performing predictors in terms of explaining potential adjusting certain
sustainable behavior.
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Table 2.6
Multi Model Inference Analysis Output Table for Model Set 3 (Consumption Habits)
Model
K
AICc
Delta AICc AICc Wt
LL
M15: Consumption habits & concern,
5 129.04
0
1
-58.41
protection, residency
M11: Consumption habits & concern
5 152.99
23.96
0
-70.56
M13: Consumption habits & values
6 168.11
39.08
0
-76.66
M12: Consumption habits & concern, income, 17 189.03
59.99
0
-61.41
education
M14: Consumption habits & socio6 248.41
119.38
0
-117.51
demographics
null
2 288.31
159.27
0
-142.07
Note: Model Selection Based on AICc. Lowest AICc scores show best model fit. K, AICc, Delta
AICc, AICc Wt, LL represent the number of parameters, Akaike Information Criterion
corrected, difference in AIC score between the best model and the model being compared,
AICc weight (total amount of predictive power), log-likelihood.

Best Fit Model – Regression
After the model selection based on AICc scoring, the statistical regressions of the best fit
models were analyzed further. The results of the multiple regressions of each model can be
seen in Table 2.7.
These analyses show that model M5 was significant (p < 0.001, R2 adj =0.490) overall.
The other two models were not significant. Additionally, the predictor variables showed some
significant relationship with the reported support of protection. Overall concern (p<0.001,
standardized coefficients Beta β=0.734) showed a significant predictive strength and a positive
relationship to support of protection (Figure 2.2). Meaning that the higher the environmental
concern was, the higher the support of protection was rated.
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Table 2.7
Results for Multiple Regressions of Best Fit Models M5, M10, and M15, Variables’ P-Value

Model

Sig.

Adjusted
R Square

Overall
Concern

Predictor variables (x)
Overall
Overall
Willingness
Place of
Support
to Take
Residency
Protection
Action
0.218
0.066N.A.

M5: Protection &
<0.001
0.490
<0.001 *+
concern,
sustainable
behavior,
residency**
M10: Willingness to 0.118
0.093
0.391
N.A.
pay & concern,
protection,
residency
M15: Consumption
0.903
-0.082
0.522
N.A.
habits & concern,
protection,
residency
* significant predictor variable (p < 0.05);
** significant regression model (p < 0.05)
+ positive relationship (positive standardized coefficients beta)
- negative relationship (negative standardized coefficients beta)

0.427

0.029*+

-0.486

0.822

Furthermore, the place of residency (coastal/non-coastal) (p=0.066, standardized
coefficients Beta β=-0.263) was a non-significant variable, however with some evidence that
there could be a relationship to the support of protection (p-value <0.1) (Table 2.7 and Figure
2.3). People living closer to the coast showed slightly higher support of protection than
respondents living in non-coastal zip codes.
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Figure 2.2
Regression Support of Protection and Overall Concern (M5)

Figure 2.3
Boxplot Relationship Place of Residency and Overall Support of Protection (M10)
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In order to assess drivers of respondent’s willingness to perform a certain sustainable
behavior, multiple linear regressions were run with model M10 (p = 0.118, R2 adj =0.093) and
M15 (p = 0.903, R2 adj =-0.082). Especially, the latter showing relatively low statistical strength
to predict the willingness for the sustainable behavior. M10 includes one significant positive
relationship between the willingness to support sustainable use of the resources financially and
the reported overall support of protection in the whole study area (p=0.029, standardized
coefficients Beta β=0.513) (Figure 2.4).

Figure 2.4
Regression Overall Support of Protection and Willingness to Support Sustainable Use of
Resources Financially (M10)

Discussion

The increase of environmental problems coming along with tourist activities leads to
increasing needs and efforts to environmental conservation (Cordente-Rodriguez et al., 2022).
Simultaneously, questions can arise such as about the acceptable use with the acceptable
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extent of change and negative impact to the environment, when is it time to act and protect, and
specifically what type of management actions have the most chance for success. Understanding
visitor and user perceptions and attitudes, specifically how they are related to the support of
protection, can be considered fundamental for successful management (Lotze et el., 2018;
Manson et al., 2021). Furthermore, understanding potential users’ attitudes about environmental
marine protection in the area was one objective of this study as well as how they relate to their
behavioral intentions. Behavioral change to a more environmentally friendly behavior
successfully and sustainably is a challenge (Fransson & Gärling 1999) when it comes to facing
the environmental problems of our time. Michie (2011) described the components of behavior as
an individual’s capability, opportunities, and motivation. Interventions to this complex behavior
system might lead to a change of behavior but can vary on an individual level (Michie et al.,
2011). For example, a given behavior might need a specific opportunity for one person, while
another person could still be constraint by physical capability (Michie et al., 2011). According to
the cognitive hierarchy, specific value orientations can lead to behavioral intentions (Manfredo
et al., 2009, Vaske & Donnelly, 1999). Furthermore, without public support, management and
conservation efforts cannot reach their full potential (Bennett et al., 2019; Czajkowski et al.,
2017). Knowing the resource users’ and broader publics’ perception can help to increase the
attitudes and behaviors representing stewardship for nature, which is important and can help
with management outcomes (Cordente-Rodriguez et al., 2022). Overall, the respondents of this
study showed generally high support of protection (overall mean: 4.01 for surrounding ocean
and coastal areas outside of GRNMS and 4.22 for inside GRNMS), which is a good foundation
for the local management. Lotze et al. (2018) in a metanalysis about public perceptions of
marine threats and protection found that 73% of respondents from several studies around the
world indicated supporting marine protection in their region. The results in this study found
similar results, with 76% of the participants reporting they support protection “somewhat” to
“strongly” in the study area.
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The “maximum” willingness to do something to ensure a sustainable use of the
resources was the least frequently chosen response alternative, regardless of different items.
This shows a slight discrepancy between the supportive attitude and intending to participate in
protective behavior. The reported level of support of protection in the region was higher overall,
compared to the willingness to do something, which could imply that “support” in that sense
might have been understood more as an approval rather than in the sense of willingness to
activism. A potential explanation could be found in the underlying concepts. In the cognitive
hierarchy, values, value orientation, attributes and beliefs indirectly lead to behavior. However,
literature about environmental activism and perception distinguishes between egoistic, socialaltruistic, or biospheric value orientations when it comes to the willingness to undertake action
(Stern, Dietz & Kalof, 1993). Protection of natural resources therefore can have different
underlying value orientations, thus, different relations to nature. The different ways how people
could relate themselves to the environment will depend how they react to the suggested action
items to ensure sustainable use of marine resources used in this survey. This means that
depending on whether a person understands themselves as being part of nature or not will
influence their behavioral intention and the type of behavior. Meaning that one person
supporting protection in GRNMS might have different reasons for that attribute than others.
While a person with the biospheric value orientation might support protection in GRNMS
because they want to conserve certain species to ensure biodiversity, another person might
want to conserve certain target fish species to ensure future fishing opportunities and use for
themselves or other generations. Thus, the different reasons for being supportive of marine
protection could lead to different preferences of activism. The question of whether respondents
support protection in the area or not and to what extent did not distinguish or identify these
underlying nuances of value orientations in the sample. However, the multi model inference
approach used in this study is a way to test and examine different value orientations, such as
biocentric and anthropocentric value orientations, as components and parameters in models.
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Using variables representing a certain value orientation and evaluating the AIC scores of
different models can show which of the value orientations are supported by the data the most. In
future research it could also be interesting to ask more specific and clarifying questions about
the reasons and motivations of respondents’ support for protection.
When assessing the extent to which people would be willing to take action, it is possible
to summarize the question items into related categories. There were two larger categories of
items: willingness to pay in some way, or behavioral intention represented as adjusting
consumption habits, such as recycling, using less energy or avoiding certain seafood products.
The results concerning the extent to which people would be willing to take action show higher
willingness regarding consumption habit adjustments. Recycling was the most popular action
mentioned in the responses with the highest mean and median, followed by using less energy,
volunteer time and avoiding or boycotting certain seafood products. Research has found that
the majority of U.S. Americans have access to recycling methods and that the intention to
recycle is generally strong (Law et al., 2020). Therefore, we assume that the reported
preference to participate in recycling has a low opportunity threshold and is considered a social
norm (Bruno, Bianchi & Sanchez, 2022). The willingness to become active is related to the
perception of consequences, meaning consequences such as negative impacts for the person,
the society and surrounding social environment, or the natural environment (Stern, Dietz &
Kalof, 1993; Stern et al., 1995). Overall, the willingness to contribute financially was found in the
literature to be influenced and led by egoistic beliefs, meaning the evaluation of personal
consequences (Stern et al., 1993). The influence and relation of personal life issues, such as
the personal socioeconomics or the perceived personal threat, to the willingness to pay was
found in studies as well (Czajkowski et al., 2017; Halkos & Matsiori, 2012; Lotze et al., 2021;
Potts et al., 2011). However, overall, the results of existing literature about important
determinants of willingness to undertake action, and specifically willingness to pay is
inconsistent. Besides income other variables have been found to be important determinants for
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willingness to pay as well, such as age, gender, recreational activities in the area, environmental
quality of the site (Halkos & Matsiori, 2012), place of residency (Czajkowski et al., 2017;
Manson et al., 2021), attitudes towards environmental protection, educational status, and the
impression of the reserve (Dlamini et al., 2021; Han et al., 2011; Ficko & Bončina, 2019). The
results of the multi model inference analysis suggest that for this sample the combination of
other variables were better predictors than the socio-demographics. The results showed that
two out of the three “best fit” models were not significant. The two non-significant models
included the willingness to take action as a dependent variable (one included the willingness to
pay, the other one the willingness to adjust certain consumption habits). The insignificance
could be interpreted with the complexity and multiplicity of the determinants for environmentally
friendly actions as mentioned above. The results of this study suggest that the willingness to
take some type of action, whether it is to contribute financially or to change consumption habits,
is influenced by more or different combinations of factors than a biocentric or anthropocentric
value orientation, socio-demographics, or attitudes such as environmental concern.
However, the results here also suggest that the location matters. Other research has
studied the influence of location on environmental protection support before. Lotze et al. (2021)
for instance explained differences in the perception of threats to the ocean with their knowledge
and understanding about the resource and the area, which is often also related to the type of
information source they use. Furthermore, awareness of environmental problems and functions
in the area and overall can differ from person to person (Lotze et al., 2021). Petrosillo et al.,
(2006) also mention that the visitor profile can determine how people perceive and evaluate the
effectiveness of a protected area. Lotze et al. (2021) also mention a potential explanation of
different perception in the location of the marine protected area (Lotze et al., 2021), for instance
coastal or offshore. It makes sense that the perception of threats is influenced by the impression
of the current condition of the ecosystem (Han et al., 2011), which might differ in visibility
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between coastal and offshore areas. To perceive the situational condition of Gray’s reef, people
would need to travel to the site (offshore) and look under the water surface. Otherwise, they
might perceive only what’s visible to them or their perception is influenced by what they know
and expect.
Besides the location of the protected area, the location of peoples’ residency could relate
to their environmental perception (Petrosillo et al., 2006), their values, and their support of
protection as well as willingness to undertake action (Czajkowski et al., 2017; Manson et al.,
2021). However, Petrosillo et al. (2006) found that the perceptions of visitors to an MPA in Italy
were dependent on education level and the place of residency and that, somewhat counter
intuitively, the visitors most unaware about the protected area came from neighboring areas
(Petrosillo et al. 2006). The familiarity of GRNMS was not directly measured in this study, but it
can be assumed that respondents are aware of the area since they reported that they have
visited it before. The described awareness pattern in previous research was explained with
different motivations of local versus non-local visitors (Petrosillo et al. 2006). The area in the
latter study included a coastal MPA, instead of an offshore area. Visitors to GRNMS have to
travel approximately 22 miles off the coast, which likely comes along with a specific motivation
and influence on their perception including their support of protection (Czajkowski et al., 2017;
Manson et al., 2021; Petrosillo et al. 2006). The resulting relationship between the support of
protection and the place of residency in this sample was negative, meaning that people
reporting a coastal zip code as their place of residency were slightly more supportive of
protection than the respondents from non-coastal zip codes. The awareness of being in an MPA
was found positively related to the perception of the effectiveness of the environmental
protection (Petrosillo et al., 2006). To increase and maintain local support, overall positive
environmental perceptions were found to be important (Bennett et al., 2019). Specifically, the
perceptions of effective governance and positive social impacts lead to an increase of local
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support of marine protection (Bennett et al., 2019). In order to increase a broader familiarity with
GRNMS the implementation or extension of visitor centers, educational programs, and outreach
could be beneficial (Edwards et al., 2016).
A different pattern was found in a study about support of expanding conservation
efforts in marine reserves in Oregon (Manson et al., 2021). The public support for the protection
was not influenced by awareness or familiarity associated with these areas (Manson et al.,
2021). Furthermore, similar to the results found in this study, in previous research the public
support seemed to relate to a combination of place of residency with attitudes towards specific
uses of resources (Manson et al., 2021). In that study, coastal residents with positive attitudes
towards commercial fisheries showed lower support, while concern about the ecological integrity
of Oregon’s ocean was positively related to the support of expansion (Manson et al., 2021).
Overall coastal residents showed a lower support for expanding protection programs in Oregon
than the general population (Manson et al., 2021). On the other hand, the findings of a study
about the willingness to pay for forest management show different trends (Czajkowski et al.,
2017). The closer the protected forest area was to the place of residency the higher the
willingness to pay for protective management actions in forest settings (Czajkowski et al., 2017).
Comparing the findings in other studies with the finding here suggests that the support for
protection is influenced by more than the place of residency, even though it plays an important
factor.
Furthermore, research suggests that the perception of ecological value of forests in a
persons’ area is positively related to national forest protection (Czajkowski et al., 2017). These
results might be related to the concept of ecosystem services and how people benefit from
them. How people perceive the ecological value of an ecosystem represented by ecosystem
services is influenced again by multiple factors. The results underline that human behavior is
complex and influenced by various factors. In order to influence more sustainable behavior, the
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complexity of attitudes, perceptions, socio-demographic as well as cultural background of
people should be identified and addressed. Furthermore, the results show that the issues of
marine protection should be addressed and communicated with the broader public, as well as
local communities and residents (Manson et al., 2021), who are generally directly impacted by
protected areas (Leung et al. 2018).
A potential limitation of this study in regards of the influence of the place of residency is
the chosen distance from the coast for the definition of coastal or non-coastal zip codes. Potts et
al. (2011) used a smaller distance of 20 km from the coast as coastal areas in an assessment of
European marine environmental perceptions. The radius was chosen because only the zip code
was collected in the survey instrument and not the exact address or location, meaning that
depending on the size of the zip code area, respondents could have been further away or closer
to the coast. Due to varying size and shape of the areas represented as zip codes the chosen
larger scale of 100 km was used. For future research it might be interesting to see if a smaller
spatial scale has impacts on the results that were found here and if the differences would be
more significant. Additionally, the remote survey method has some weaknesses (Dillman &
Bowker, 2001). We do not have specific information about the non-respondents and people that
were not reached by this survey (Dillman & Bowker, 2001). Furthermore, the sample selection
includes actual users of GRNMS, which might have impacted their reported perception,
knowledge, and attitudes regarding marine environmental issues, resources, and protection.
Additionally, survey contacts were selected based on their saltwater fishing license. Even
though the identified primary recreational activity in GRNMS is recreational fishing (Bauer et al.,
2008; Kendall et al., 2021; Shortland et al., 2014), the sample might not cover the perception of
other people not holding a fishing license. Additionally, the sample size was small (N=99) which
limits the generalizability of the results to a larger group of users additionally.
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Conclusion

This paper sought to: 1) understand the resource users’ of GRNMS and surrounding
coastal Georgia support levels of marine protection, 2) understand what behavioral intentions they
have regarding ensuring a sustainable use of ocean resources, and 3) examine what drives and
influences the support of protection and the willingness for activism.
Understanding the resource users’ and broader publics’ perception can help to increase
the attitudes and behaviors representing stewardship for nature which can lead to more
successful management outcomes (Cordente-Rodriguez et al., 2022). To increase the support
of protection and the familiarity of the public with GRNMS the implementation and expansion of
visitor centers, signage at departure points, outreach and educational programs could be
beneficial (Edwards et al., 2016).
Overall, the respondents reported a relatively moderate support of protection for
GRNMS and surrounding coastal Georgia. The results showed further that the willingness to
undertake action was slightly lower than the overall support of protection. The preferred action
to ensure sustainable use of ocean resources was recycling, followed by using less energy,
volunteering and avoiding certain seafood products. The least preferred group of items were
associated with financial contribution and paying higher fees or taxes. Overall, the findings in
existing literature regarding determinants of willingness to undertake action, and specifically
willingness to pay is inconsistent. However, there is a relation between the willingness to
become active and the persons’ attitudes and perception of consequences on an individual or
societal level as well as on the natural environment (Stern, Dietz & Kalof, 1993; Stern et al.,
1995). Previous research suggests that public support of protection can be improved by
increasing the positive perception of social impacts as well as positive perception of governance
related to the protected area management (Bennett et al., 2019).
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To examine which predictor variables influence the support of protection and the
willingness to show a sustainable behavior, a multi-model inference analysis was conducted.
The results show that the models including place of residency, in combination with overall index
variables, were the best performing models over models including socio-demographic predictors
or specific values associated with ocean services or goods, or specific and most common
environmental concern items separately. The index variables represented the overall
environmental concern levels, the overall willingness for action, and the overall support of
protection instead of the ratings per separate items. The results of the analysis overall indicate
the complexity of perception and intention for action/behavior. That means that support of
protection is influenced by broader attitudes, such as environmental concerns, in combination
with determinants like the place of residency. For managers it is beneficial to understand
perception and attitude patterns of their resource users and include the insights in their
management decisions (Bennett et al., 2019; Czajkowski et al., 2017; Cordente-Rodriguez et
al., 2022; Lotze et el., 2018; Manson et al., 2021). The results show the need for managers to
consider and address the broader public and the local communities, who are affected by
potential restrictions due to a certain protection status of an area (Manson et al., 2021).
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Chapter 4: Conclusion
Resource management in marine protected areas is confronted with the challenging
conflict of use and conservation of resources. The inclusion of insights contributed by research
about visitor perceptions into management decision making and planning can positively impact
the success of environmental protection. The first objective of this thesis was to identify and
describe the sample of potential users of GRNMS, examine marine environmental concerns for
GRNMS and surrounding coastal Georgia and to contribute to the understanding of potential
relationships between the respondent’s profile and their reported environmental concerns and
concern levels. Due to lacking entry gates or infrastructure and diverse entry and exit points to
visit ocean areas, where intercepting visitors is possible, visitor use monitoring is challenging
(Burns et al., 2020; Kendall et al., 2021). Data in such areas related to visitation can be
insufficient. Specifically, in GRNMS the data about user profiles was lacking. Therefore, even
though the sample size was small for this study, this work was able to start filling a knowledge
gap about potential visitors and user profiles regarding their socio-demographic characteristics.
On average, a respondent was male, white, 58 years of age, had a high income of $100,000
dollars or more per year and with at least some college education. Due to the COVID-19
pandemic the methods and procedures had to be adjusted to remote surveys only. The contacts
used for the Qualtrics survey distribution were derived from the Georgia Department of Natural
Resources angler license database. Former research identified recreational fishing as the
primary recreational activity in GRNMS (Bauer et al., 2008; Kendall et al., 2021; Shortland et al.,
2014) leading to the assumption that the sample represents and applies to most potential
visitors to Gray’s Reef.
However, the results show that the users of GRNMS are not a diverse sample, which
aligns with other research about offshore marine recreationists profiles. Only 5 percent of the
respondents were non-white, which is not representative of the racial heterogeneity nation or
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statewide (Georgia). In the state of Georgia around 60% of the population is white, 33% Black
or African American, 10% Hispanic or Latino, 5% Asian, and under 1% each Native Hawaiians
or other Pacific Islander and American Indian and Alaska Native (U.S. Census Bureau, 2021).
However, this underrepresentation is a common pattern in protected area visitation (Winter et
al., 2019) and is representing potential for improvements through management decisions. To
ensure a successful future of resource protection while at the same time providing equal and
just opportunities to recreate and access protected areas, including marine protected areas,
managing agencies and organizations should understand visitor profiles, identify nonrecreationists constraints and make effort to increase ethnic, racial, gender, income and
educational diversity in potential visitors’ profiles (Davis, 2019; Hurtado et al., 2021; Winter et
al., 2019).
Furthermore, the concern levels for marine environmental resources and issues are
generally high. Respondents were most concerned about pollution in the whole study area,
followed by marine animal’s health, coral health and habitat loss from coastal development.
Least concerned were the participants about climate change.
Environmental concern and attitudes can lead to environmentally friendly behavior
(Fransson & Gärling, 1999). Therefore, identifying the user concern levels can provide insights
to the resource managers of GRNMS that can help implementing and developing policies with
high chances of success (Ban et al., 2013; Bennett, 2016; Edwards et al., 2016; GraceMcCaskey, 2016; Manfredo et al., 2009; Petrosillo et al., 2006). At the same time this data can
illustrate the need of action and adaptive management to increase potential users’ awareness,
information and knowledge in areas where it might be lacking (Ursi & Towata, 2018).
The second objective of this study was to identify and describe the support of protection
for ocean resources in and around GRNMS as well as the willingness to show specific
sustainable behavior to ensure the conservation of ocean and coastal resources. The
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implementation of marine protected areas is a way to face some of the ubiquitous challenges
coming along with human impact on the environment. Protection of areas is often including
limitations and restrictions applying to certain human use or practices. Thus, public support is
needed in order to successfully manage protected areas. Overall, the data show relatively high
support of protection for GRNMS and surrounding coastal Georgia. Furthermore, the willingness
to undertake action was slightly lower than the overall support of protection. Several studies
showed a relation between willingness to become active and the persons’ attitudes and
perception of consequences such as impacts to the person itself, the society and surrounding
social environment as well as the natural environment (Stern, Dietz & Kalof, 1993; Stern et al.,
1995). The comparison of different linear regression models and what combinations of
predictors gave the most information relative to each other and the actual response variable of
interest (Burnham & Anderson, 2004), reflects on the complexity of human behavior. In this
research support of protection was influenced by broader attitudes, such as environmental
concern, in combination with the place of residency. Thus, resource managers should consider
and address the broader public and the local communities effected by potential restrictions due
to a certain protection status of an area in the planning and decision-making processes
(Manson et al., 2021). Visitor use and tourism can provide tremendous incentive to support
environmental protection through providing the opportunity for political and financial support to
protected areas (Leung et al., 2018). Another way to protect the environment can be illustrated
in the idea of stewardship. People showing an environmentally responsible and sustainable
behavior can help with resource protection and decreasing negative impact as well (CordenteRodriguez et al., 2022). This study therefore suggests that including the human dimension and
people in finding solutions for environmental problems is inevitable and essential, where in turn
the understanding of people’s attitudes and perceptions can be greatly beneficial.
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Appendix:
Appendix 1: Socio-demographic questions selected from survey instrument, related alternative
categorical answer (items), recoded numerical value.
Questions
Alternative answers and recoded numerical
value
What is your sex?
1 – Male
2 - Female
What year were you born?

Recoded: Current age in years in 2020 (when
taking the survey)

Are you Hispanic or Latino?

1 - Yes
2 - No

What is your race?

1 - White
2 - Black or African American
3 - American Indian or Alaska Native
4 - Asian
5 - Native Hawaiian or Pacific Islander

What is your highest level of education 1 - 8th grade or less
completed?
2 - 9th – 12th grade, no diploma
3 - 12th grade High School Grad or equivalent
4 - Some College
5 - Associate degree
6 - Bachelor’s degree
7 - Master’s degree
8 - Professional School degree (for example
9 - Doctor’s degree
What is your employment status?

1 - Unemployed
2 - Employed full time
3 - Employed part time
4 - Retired
5 - Student
6 - Homemaker
7 - None of the above

Which category below best describes your 1 - Less than $5,000
annual household income before taxes in 2 - $5,000 to $9,999
2019?
3 - $10,000 to $14,999
4 - $15,000 to $19,999
5 - $20,000 to $24,999
6 - $25,000 to $29,999
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7 - $30,000 to $34,999
8 - $35,000 to $39,999
9 - $40,000 to $44,999
10 - $45,000 to $49,999
11 - $50,000 to $59,999
12 - $60,000 to $74,999
13 - $75,000 to $99,999
14 - $100,000 to $149,999
15 - $150,000 or more
What is your home zip code?

Responses were manually recoded and
distinguished between:
1 – Coastal zip code
2 – Non-coastal zip code

Appendix 2: Questions and question items selected from survey instrument, alternative
categorical answer, recoded numerical value/scale.
Q#: Questions
Items
Alternative
categorical
answers and recoded
numerical value/ scale
Q1 & Q2: On a scale of 1 to 5, Ocean acidification
1 - No Concern at All
where 1 means No Concern at Climate change
2 - Not Very Concerned
All and 5 means Extremely Sea level rise
3 - Neutral
Concerned, to what extent are Overfishing
4 - Somewhat Concerned
you concerned about the Coral reef health or other live 5 - Extremely Concerned
health of ocean & coastal bottom habitat
areas
around
Georgia Marine animal's health
outside/outside the GRNMS? Shipping
Dredging/Offshore
dredge
disposal
Beach renourishment
Energy production
Alternative Energyproduction
Mining of minerals
Habitat loss from coastal
development
Pollution
Human produced noise
Q3: On a scale from 1 to 5, where 1 means No Support at All and 1- No Support at All;
5 means Strongly Support, to what extent do you support the 2- Somewhat Against;
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protection of ocean & coastal resources in and around Georgia 3- Neutral;
outside GRNMS?
4- Somewhat Support;
5- Strongly Support
Q4: On a scale from 1 to 5, where 1 means No Support at All and 1- No Support at All;
5 means Strongly Support, to what extent do you support the 2- Somewhat Against;
protection of ocean & coastal resources in and around Georgia 3- Neutral;
inside GRNMS?
4- Somewhat Support;
5- Strongly Support
Q25: Below is a list of goods
or services that people get
from ocean & coastal
resources. On a scale of 1 to
5, where 1 means No Value
and 5 means Extremely High
Value, to what extent do you
value each good or service?

1 - No Value
2 - Low Value
Seafood purchased at local stores 3 - Medium Value
4 - High Value
and restaurants;
5 - Extremely High Value
Seafood purchased at non-local
stores and restaurants;
Support for recreation activities;

Support for scientific research;
Support for education;
Supply of mineral
through mining;

resources

Supply of oil &amp; gas;
Supply of alternative
(wind, wave, tidal);

energy

Supply
of
pharmaceutical
products through mining or
harvest of resources;
Protection of resources even
though I never intend to visit or
directly use them
Q26: On a scale of 1 to 5,
where 1 means Would Not
Do, and 5 means Would Do
the Maximum, to what extent
would you undertake the
activities or actions to ensure
that
ocean
&
coastal
resources
are
used
sustainably and available for
future generations to enjoy?

Volunteer time;

1 - Would Not Do
2 - Would Do Very Little
Pay higher taxes for resource 3 - Would Do Some
protection and restoration;
4 - Would Do a Lot
Pay higher prices for goods and 5 - Would Do the
services due to costs to Maximum
businesses in complying with
regulations that protect ocean and
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coastal resources or require
restoration of areas damaged
Pay user fees like fishing licenses
or diving access fees or additional
boat registration fees
Donate to groups representing
recreational fishing interests
Donate to groups representing
diving interests
Recycle
Use less energy
Avoid/boycott
products

certain

seafood

Note: Q1 and Q2 are distinguishing between concerns outside of GRNMS, meaning
concerns regarding ocean resources in coastal Georgia, while Q2 asks for concerns about
inside of GRNMS. Both questions ask the respondents to rate the concern of the same 15
items.

Appendix 3: Computed index variables for regression models and Cronbach’s alpha for each
index variable, paper 2:
Index Variable

Derived
from
original
survey
question #

Response items from survey

Cronbach’s
alpha

Overall Support for
Protection

Q3 + Q4

Support scores question 3 and 4

0.805

Concern climate
change

Q1

Ocean acidification
Climate change
Sea level rise

0.828

Concern fishing
and marine
animals

Q1

Overfishing
Coral reef health or other live bottom habitat
Marine animal's health

0.776

Concern habitat
degradation

Q1

Dredging/Offshore dredge disposal
Beach renourishment
Habitat loss from coastal development

0.678
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Concern highest
perceived threats

Q1

Climate change
Overfishing
Coral reef health or other live bottom habitat
Habitat loss from coastal development
Pollution

0.819

Progressive value

Q25

Support for recreation activities;
0.873
Support for scientific research;
Support for education;
Supply of alternative energy (wind, wave,
tidal);

Use/Extraction
value

Q25

Seafood purchased at local stores and 0.840
restaurants;
Seafood purchased at non-local stores and
restaurants;
Supply of mineral resources 7- through mining;
Supply of oil &amp; gas;
Supply of alternative energy (wind, wave,
tidal);
Supply of pharmaceutical products through
mining or harvest of resources;

Willingness to pay

Q26

Pay higher taxes for resource protection and 0.694
restoration;
Pay higher prices for goods and services due
to costs to businesses in complying with
regulations that protect ocean &amp; coastal
resources or require restoration of areas
damaged
Pay user fees like fishing licenses or diving
access fees or additional boat registration fees
Donate to groups representing recreational
fishing interests
Donate to groups representing diving interests

Consumption
habits

Q26

Recycle
Use less energy
Avoid/boycott certain seafood products

0.638

Overall Concern

Q1 + Q2

All 15 items of Q1+ Q2

0.963

Overall
Willingness to Act

Q 26

All 9 Items of Q26 combined (without Others)

0.726
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Appendix 4: Survey Instrument
Managers of Gray's Reef National Marine Sanctuary (GRNMS) would like to know how you feel
about ocean and coastal resources management off the Georgia coast and in GRNMS. More
specifically, GRNMS managers would like to know about your uses of these ocean and coastal
resources and your opinions about management and other activities. All questions and answers
are optional, confidential, and voluntary. Public reporting burden for this collection of
information is estimated to average about one half hour per response. (Reference OMB Control
Number 0648-0625, Expiration Date: 12/31/2020)
Definition: Ocean areas include the Atlantic Ocean and coastal areas include inland bays,
estuaries, and tidally influenced portions of rivers where fresh and saltwater mix. See the map
below of Coastal and Ocean Georgia & GRNMS.
Section 1 - Opinions About Ocean & Coastal Resources Protection and Management

Q 1) On a scale of 1 to 5, where 1 means No Concern at All and 5 means Extremely
Concerned, to what extent are you concerned about the health of ocean & coastal areas around
Georgia outside the Gray’s Reef National Marine Sanctuary (GRNMS)?

1- No
Concern at
All

2- Not Very
Concerned

3Neutral

4Somewhat
Concerned

5Extremely
Concerned

Ocean acidification

o

o

o

o

o

Climate change

o

o

o

o

o

Sea level rise

o

o

o

o

o

Over fishing (catching more than
can be replaced)

o

o

o

o

o

Coral health or other live bottom
habitat

o

o

o

o

o

Marine animal's health

o

o

o

o

o

Shipping (marine transportation)

o

o

o

o

o

Dredging/Offshore dredge
disposal

o

o

o

o

o

Beach renourishment

o

o

o

o

o

101

Energy production (oil & gas)

o

o

o

o

o

Alternative Energy production
(wind, tidal, wave)

o

o

o

o

o

Mining of minerals (including
sand)

o

o

o

o

o

Habitat loss from coastal
development

o

o

o

o

o

Pollution (contaminants such as
mercury, PCBs, sewage,
pesticides)

o

o

o

o

o

Human produced noise (from
human activities)

o

o

o

o

o

Q 2) On a scale of 1 to 5, where 1 means No Concern at All and 5 means Extremely
Concerned, to what extent are you concerned about the health of ocean areas inside the Gray’s
Reef National Marine Sanctuary (GRNMS)?

1- No
Concern
at All

2- Not Very
Concerned

4Somewhat
Concerned

3Neutral

5- Extremely
Concerned

Ocean acidification

o

o

o

o

o

Climate change

o

o

o

o

o

Sea level rise

o

o

o

o

o

Over fishing (catching more than
can be replaced)

o

o

o

o

o

Coral health or other live bottom
habitat

o

o

o

o

o

Marine animal's health

o

o

o

o

o

Shipping (marine transportation)

o

o

o

o

o
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Dredging/Offshore dredge
disposal

o

o

o

o

o

Beach renourishment

o

o

o

o

o

Energy production (oil & gas)

o

o

o

o

o

Alternative Energy production
(wind, tidal, wave)

o

o

o

o

o

Mining of minerals (including
sand)

o

o

o

o

o

Habitat loss from coastal
development

o

o

o

o

o

Pollution (contaminants such as
mercury, PCBs, sewage,
pesticides)

o

o

o

o

o

Human produced noise (from
human activities)

o

o

o

o

o

Q 3) On a scale from 1 to 5, where 1 means No Support at All and 5 means Strongly
Support, to what extent do you support the protection of ocean & coastal resources in
and around Georgia outside GRNMS?
1- No Support
at All (1)
Protection in
Georgia
outside
GRNMS

o

2- Somewhat
Against (2)

o

3- Neutral (3)

o

4- Somewhat
Support (4)

o

5- Strongly
Support (5)

o

Q 4) On a scale from 1 to 5, where 1 means No Support at All and 5 means Strongly
Support, to what extent do you support the protection of ocean resources inside
GRNMS?
1- No Support
at All
Protection
inside GRNMS

o

2- Somewhat
Against
o

3- Neutral

o

4- Somewhat
Support
o

5- Strongly
Support
o
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Q 5) Do you support the use of marine zoning in ocean & coastal areas off the coast of
Georgia? (Check one)
1) Yes
2) No

Section 2 - Sources of Information on Ocean & Coastal Resources and GRNMS
In this section, we want to learn what are the best ways GRNMS can communicate with you by
understanding the sources of information which you use, and which sources of information you
trust.
Q 6) Sources of Information Used (Please check all sources you use).
1) Gray’s Reef National Marine Sanctuary Advisory Council
2) Gray’s Reef National Marine Sanctuary Staff
3) Gray’s Reef National Marine Sanctuary Web site
4) Gray’s Reef National Marine Sanctuary Foundation
5) NOAA’s National Marine Fisheries Service
6) Atlantic States Marine Fisheries Commission
7) South Atlantic Fishery Management Council
8) Georgia Department of Natural Resources
9) Georgia Sea Grant
10) Coastal Conservation Association (CCA) of Georgia
11) Recreational Fishing Alliance (RFA)
12) American Sportfishing Association (ASA)
13) National Coalition for Marine Conservation
14) International Game and Fish Association (IGFA)
15) Southern Kingfish Association (SKA)
16) Fishing Magazines/Newsletters
17) SCUBA diving magazines/Newsletters
18) Newspapers
19) Radio
20) Television
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21) Internet
22) Gray’s Reef National Marine Sanctuary Facebook Page
23) Gray’s Reef National Marine Sanctuary Twitter Feed
24) Other Social Media (You Tube, Flickr, Instagram, etc.)
25) Word of Mouth
26) Others (please specify, include people like a marina manager, other anglers or
divers, local community leader, family member, friend,
etc.)_________________________

Q 7) For the sources of information you said you used in the previous question, on a
scale of 1 to 5, where 1 means No Trust at All and 5 means Completely Trust, to what
extent do you trust each source of information
1- No
Trust
at All

2- Very
Little
Trust

3Neutral

4- Trust
Very
Much

5Completely
Trust

N.A

Gray’s Reef National Marine
Sanctuary Advisory Council

o

o

o

o

o

o

Gray’s Reef National Marine
Sanctuary Staff

o

o

o

o

o

o

Gray’s Reef National Marine
Sanctuary Web site

o

o

o

o

o

o

Gray’s Reef National Marine
Sanctuary Foundation

o

o

o

o

o

o

NOAA’s National Marine Fisheries
Service

o

o

o

o

o

o

Atlantic States Marine Fisheries
Commission

o

o

o

o

o

o

South Atlantic Fishery Management
Council

o

o

o

o

o

o

Georgia Department of Natural
Resources

o

o

o

o

o

o

Georgia Sea Grant

o

o

o

o

o

o
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Coastal Conservation Association
(CCA) of Georgia

o

o

o

o

o

o

Recreational Fishing Alliance (RFA)

o

o

o

o

o

o

American Sportfishing Association
(ASA)

o

o

o

o

o

o

National Coalition for Marine
Conservation

o

o

o

o

o

o

International Game and Fish
Association (IGFA)

o

o

o

o

o

o

Southern Kingfish Association (SKA)

o

o

o

o

o

o

Fishing Magazines/Newsletters

o

o

o

o

o

o

SCUBA diving
magazines/Newsletters

o

o

o

o

o

o

Newspapers

o

o

o

o

o

o

Radio

o

o

o

o

o

o

Television

o

o

o

o

o

o

Internet

o

o

o

o

o

o

Gray’s Reef National Marine
Sanctuary Facebook Page

o

o

o

o

o

o

Gray’s Reef National Marine
Sanctuary Twitter Feed

o

o

o

o

o

o

Other Social Media (You Tube, Flickr,
Instagram, etc.)

o

o

o

o

o

o

Word of Mouth

o

o

o

o

o

o

Others (please specify)

o

o

o

o

o

o

Information From GRNMS
Q 8) How do you like to receive information? (Please check all that apply).
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1) Website
2) E-mail list serve
3) Newsletter delivered by U.S. Post Office
4) Telephone call from Staff
5) E-mail from Staff
6) Social media (Twitter, Facebook, You Tube, etc).

Q 9) To the best of your knowledge please name the agency who sets
policy/management for each of the following:
1) For National Marine Sanctuaries_______________________________________
2) For Ocean areas of Georgia (Federal waters)_____________________________
3) For Coastal areas in and around Georgia (State waters) ____________________

Q 10) How would you rank your familiarity with the rules and regulations in place at
GRNMS? (Please check one)
1) Very Familiar
2) Somewhat Familiar
3) I am not familiar with any of the rules or regulations
SECTION 3
Status and Conditions of the Resources/Pressures’ in GRNMS
In this section, we would like your opinion on the status of the condition of the
resources/pressures in GRNMS.

Q 11) On a scale of 1 to 5, where 1 means Getting a lot Better and 5 means Getting a lot
Worse, please rate how you think the status/condition of each of the following resources has
been changing since implementation of the GRNMS (1981). Please select the number
corresponding to the status of the condition. If you don’t know the status or don’t have an
opinion, select Don’t Know.

Live bottom habitat

1- Getting
a Lot
Better

2- Getting
Somewhat
Better

o

o

3Same
o

4- Getting
Somewhat
Worse
o

5- Getting
a Lot
worse
o

Don't
Know
o
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Other bottom habitat

o

o

o

o

o

o

Fish populations (bottom
fish)

o

o

o

o

o

o

Fish populations (pelagic)

o

o

o

o

o

o

Fish populations (diversity
or number of species)

o

o

o

o

o

o

Other Sea life
(abundance)

o

o

o

o

o

o

Other Sea life (diversity or
number of species)

o

o

o

o

o

o

Water quality

o

o

o

o

o

o

Invasive species (such as
lionfish)

o

o

o

o

o

o

Marine debris (plastics,
other trash)

o

o

o

o

o

o

Sea based pollution
(discharges from boats)

o

o

o

o

o

o

Underwater human
produced noise from
human activities

o

o

o

o

o

o

Ocean Acidification (ph.
level harms shellfish and
corals)

o

o

o

o

o

o

Climate Change

o

o

o

o

o

o

SECTION 4
Activities in Ocean & Coastal Areas in and Around Georgia and in the GRNMS
In this section, we want to learn about your recreation activities in the ocean & coastal areas
both in the areas in and around Georgia and the portion of those activities in GRNMS.
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Q 12) Which activities do you do in ocean & coastal areas both in and around Georgia
and inside GRNMS? Please check all that apply
GEORGIA (1)

GRNMS (2)

Recreational bottom fishing

o

o

Recreational fishing – trolling or drifting in mid or top water

o

o

Recreational spear fishing with power heads

o

o

Recreational spear fishing without power heads

o

o

SCUBA diving (taking things)

o

o

SCUBA diving (don’t take anything)

o

o

Whale watching or other wildlife viewing activities

o

o

Sailing

o

o

Q 13) Please check all that apply for some activities that do not take place in GRNMS but
may take place in coastal Georgia in other areas.
Georgia
Beach Activities

o

Surfing

o

Windsurfing or Kite boarding

o

Personal Watercraft Use (jet skis, wave runners,
etc.)

o

Shorebird Watching

o

Kayaking

o

Paddle Boarding

o

Q 14) For those activities you did in 2019, please provide how many days you did the
activity in Georgia and how many of those days were in GRNMS. (If all your days were in
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GRNMS, then code all your days in Georgia and GRNMS). Count any part of a day as a
whole day.
Days in Georgia (1)

Days in GRNMS (2)

Recreational bottom fishing
Recreational fishing – trolling or drifting in mid or top
water
Recreational spear fishing with power heads
Recreational spear fishing without power heads
SCUBA diving (taking things)
SCUBA diving (don’t take anything)
Whale watching or other wildlife viewing activities
Kayaking
Paddle Boarding

Q 15) For the days you did activities in GRNMS in 2019, please provide the number of
days by each type of boat access.
• Private boats would be your boat or a boat owned by family or friend but not for hire.
• Charter and party boats are boats that take people out for a fee.
• Charter boats usually limit their number of passengers, but charge for the boat for a day.
Days Private Boat (1)

Recreational bottom fishing
Recreational fishing – trolling or drifting in mid or top
water
Recreational spear fishing with power head
Recreational spear fishing without power heads
SCUBA diving (taking things)

Days Charter Boat
(2)
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SCUBA diving (don’t take anything)
Whale watching or other wildlife viewing activities

Q 16) When doing your activities from a private boat, how many other people are usually
with you on the boat? (number of other people)
________________________________________________________________

Q 17) Do you participate in fishing tournaments in GRNMS?
1) Yes
2) No
3) I don't fish

Q 18) What factors influenced your choice of going to GRNMS to do your activities? For
each factor select the appropriate answer.
YES (1)

SOMEWHAT (2)

NOT AT ALL (3)

Weather

o

o

o

Fish species preference

o

o

o

Time of Day

o

o

o

Seasonal patterns

o

o

o

Word of mouth/radio talk

o

o

o

Boat Captain’s choice

o

o

o

Sea conditions

o

o

o

Distance to GRNMS

o

o

o

Better fishing

o

o

o

Better diving for things to see

o

o

o
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SECTION 5 Activity Specialization
Q 19) Of the list of activities listed in previous questions, which one of these is your main
or primary activity in the ocean & coastal areas of Georgia, including GRNMS?
1) Recreational bottom fishing
2) Recreational fishing – trolling or drifting in mid or top water
3) Recreational spear fishing with power heads
4) Recreational spear fishing without power heads
5) SCUBA diving (taking things)
6) SCUBA diving (don’t take anything)
7) Whale watching or other wildlife viewing activities
8) Sailing
9) Beach Activities
10) Surfing
11) Windsurfing or Kite boarding
12) Personal Watercraft Use (jet skis, wave runners, etc.)
13) Shorebird Watching
14) Kayaking
15) Paddle Boarding

Q 20) During my main or primary activity, I can be best described as: (Check one)
1) having very little understanding of the activity. I am often unsure about how to do
certain things when I go.
2) having some understanding of the activity, but still in the process of learning more
about the sport.
3) I am becoming more familiar and comfortable with the activity.
4) being comfortable with the sport. I have a good understanding of what I can do, and
how to do it. A knowledgeable expert in the sport. I encourage, teach and enhance
opportunities for others who are interested in the activity.

Q 21) My relationships with others who do the activity are: (Check one)
1) not established. I really don’t know any other people who do the activity.
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2) very limited. I know some others in the activity by sight and sometimes talk with them,
but I don’t know their names.
3) one of familiarity. I know the names of others who do the activity, and often speak with
them.
4) close. I have personal and close relationships with others in the activity. These
friendships often revolve around the activity.

Q 22) My commitment to the activity is: (Check one)
1) very slight. I have very little connection to the activity. I may or may not continue to
participate in the sport in the future.
2) moderate. I will continue to do it as it is entertaining and provides the benefits I want.
3) fairly strong. I have a sense of being a member of the activity, and it is likely that I will
continue to do it for a long time.
4) very strong. I am totally committed to the activity. I encourage other to participate in the
sport and seek to ensure the activity continues in the future.

Q 23) On a scale of 1 to 5, where 1 means No Use and 5 means A Lot of Use, to what
extent do you make use of the following for current information about your primary
activity?
1- No Use

2- Almost
No Use

3- A
Little Use

4Moderate
Use

Talking with others who participate in
the activity

o

o

o

o

o

Magazines

o

o

o

o

o

Government agency publications

o

o

o

o

o

Conservation organization publications

o

o

o

o

o

Newspapers

o

o

o

o

o

Diving shops/companies

o

o

o

o

o

Club meetings/newsletters

o

o

o

o

o

Television

o

o

o

o

o

5- A Lot
of Use
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Radio

o

o

o

o

o

Internet

o

o

o

o

o

Social Media

o

o

o

o

o

Q 24) Below is a list of reasons why people engage in recreation activities. On a scale of
1 to 5, where 1 means Not at All Important and 5 means Extremely Important, how
important is each of the reasons for your primary activity?
1- Not at
All
Important

2- Slightly
Important

To be outdoors

o

o

For family recreation

o

To experience new and different
things

3Moderately
Important

4- Very
Important

5Extremely
Important

o

o

o

o

o

o

o

o

o

o

o

o

For relaxation

o

o

o

o

o

To be close to the water

o

o

o

o

o

To get away from the demands of
other people

o

o

o

o

o

To be with friends

o

o

o

o

o

To develop my skills

o

o

o

o

o

To get away from the regular routine

o

o

o

o

o

To experience adventure and
excitement

o

o

o

o

o

To experience natural surroundings

o

o

o

o

o

To catch food to eat

o

o

o

o

o

Section 6 - Ways You Value Ocean & Coastal Resources/Marine Environment
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In this section, we want to learn about the ways you value the many products and services that
are derived from ocean & coastal resources and the things you would do to help ensure their
sustainability for the future.

Q 25) Below is a list of goods or services that people get from ocean & coastal
resources. On a scale of 1 to 5, where 1 means No Value and 5 means Extremely High
Value, to what extent do you value each good or service?
1- No
Value

2- Low
Value

3Medium
Value

4High
Value

5-Extremely
High Value

Support for recreation activities

o

o

o

o

o

Seafood purchased at local stores and
restaurants

o

o

o

o

o

Seafood purchased at non local stores and
restaurants

o

o

o

o

o

Support for scientific research

o

o

o

o

o

Support for education

o

o

o

o

o

Supply of mineral resources through mining

o

o

o

o

o

Supply of oil & gas

o

o

o

o

o

Supply of alternative energy (wind, wave,
tidal)

o

o

o

o

o

Supply of pharmaceutical products through
mining or harvest of resources

o

o

o

o

o

Protection of resources even though I never
intend to visit or directly use them

o

o

o

o

o

Q 26) On a scale of 1 to 5, where 1 means Would Not Do and 5 means Would Do the
Maximum, to what extent would you undertake the activities or actions to ensure that
ocean & coastal resources are used sustainability an available for future generations to
enjoy?
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1- Would
Not Do

2- Would
Do Very
Little

3- Would
Do Some

4- Would
Do A Lot

5- Would
Do The
Maximum

Volunteer time

o

o

o

o

o

Pay higher taxes for resource protection
and restoration

o

o

o

o

o

Pay higher prices for goods and services
due to costs to businesses in complying
with regulations that protect ocean &
coastal resources or require restoration
of areas damaged

o

o

o

o

o

Pay user fees like fishing licenses or
diving access fees or additional boat
registration fees

o

o

o

o

o

Donate to groups representing
recreational fishing interests

o

o

o

o

o

Donate to groups representing diving
interests

o

o

o

o

o

Recycle

o

o

o

o

o

Use less energy

o

o

o

o

o

Avoid/boycott certain seafood products

o

o

o

o

o

Other (please specify)

o

o

o

o

o

Section 7 - Information About Yourself
In this last section, we need information about you to help classify and analyze your responses
to ensure the scientific validity of this information. Any information that can connect this
information with you personally will be protected and not given out to anyone.
Q 27) What is your sex?
1) Male
2) Female
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Q 28) What year were you born?
________________________________________________________________

Q 29) Are you Hispanic or Latino?
1) Yes
2) No

Q 30) What is your race? (Check one or more)
1) White
2) Black or African American
3) American Indian or Alaska Native
4) Asian
5) Native Hawaiian or Pacific Islander

Q 31) How many people age 18 or older live in your household? (number of people)
________________________________________________________________

Q 32) How many people under age 18 live in your household? (number in household)
________________________________________________________________

Q 33) What type below best describes your household? (Check one)
1) Single adult with no children 18 or under
2) Single adult with children under 18
3) Two adults with no children 18 or under
4) Two adults with children under 18
5) More than two adults with no children under 18
6) More than two adults with children 18 or under

Q 34) What is your highest level of education completed? (Check one)
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1) 8th grade or less
2) 9th – 12th grade, no diploma
3) 12th grade High School Grad or equivalent (GED or alternative credential)
4) Some College, 1 or more years, no degree
5) Associate’s degree (for example: AA, AS)
6) Bachelor’s degree (for example: BA, BS)
7) Master’s degree (for example: MA, MS, MEng, Med, MSW, MBA)
8) Professional School degree (for example: MD, DDS, DVM, LLB, JD)
9) Doctor’s degree (for example: PhD, EdD)

Q 35) What is your employment status? (Check all that apply)
1) unemployed
2)

employed full time

3)

employed part time

4)

retired

5)

student

6)

homemaker

7)

none of the above

Q 36) Which category below best describes your annual household income before taxes
in 2019? (Check one)
1) Less than $5,000
2) $5,000 to $9,999
3) $10,000 to $14,999
4) $15,000 to $19,999
5) $20,000 to $24,999
6) $25,000 to $29,999
7) $30,000 to $34,999
8) $35,000 to $39,999
9) $40,000 to $44,999
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10) $45,000 to $49,999
11) $50,000 to $59,999
12) $60,000 to $74,999
13) $75,000 to $99,999
14) $100,000 to $149,999
15) $150,000 or more

Q 37) Do you own a boat?
1) Yes
2) No

Q 38) What is the length of your boat (feet)
________________________________________________________________

Q 39) Do you have memberships in any groups or clubs? (Check all that apply)
1) Fishing groups, clubs or organizations
2)

Diving groups, clubs or organizations

3)

Environmental groups, clubs or organizations

4)

Chambers of Commerce

5) Other (specify type)________________________________________________

Q 40) What is your home ZIP/postal code? (If you live in more than one location, please
put your primary location code)
_____________________________________________

